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The official responsibilities of teachers increase 
with-every new advance of that latter-day education 
mov£nent which is effecting so notable a change 
, in school methods and in school results. A certain 
degree of reSponsibility for the physical safety of 
the children in their charge has,for long been 
incumbent on them. This little book is not put 
forward with the; idea of adding new terrors to the 
pursuit of, pedagogic success; but rather as an 
attempt to indicate phases of the subject, attention 
to which wilt materially assist ,the school work, 
whiist enabling the teacher to manfully meet this 
last-recognied responsibility. There is already a 
liberal supply of excellent special works on school 
health, containing a wealth of technical detail. 
Nevertheless, many teachers seem to find a diffi- s 
culty in realizing that School Hygiene is not 
wholly a question of architecture, engineering, or. 
medicine; or that it is possible to obtain excellent 
results by simple and inexpensive means A 
rural teagier who suspects the water-supply, but 
conter«s himself with predictions of the, evils that 
will result because a proper filter is not immediately 
forthcoming, has not learned this lesson. He who 
- forthwith proceeds to sterilize the daily supply by 
boiling? and utilizes the opportunity for a timely ~ 
Gemonstration to the children, will not only clear* 
himself “of responsibility for a typhoid ouft:éak, 
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but will maiae a lesson, which may ofie Yay 
save many lives. o Y 

Looked.at from the point, of view of celf-interest, 
teachers have every motive fox preventing whatever? l 
may interfere with the children’s work. Therecis . | 
nothing more brain-dulling than impure aip) and us 
the purblindness which arises from defectiveNight A 
management and improper working position. 
“School-stress” translated into plain language 
means, in the vast majority of cases, igrorant school 
management It is of little use to study new 
educational methods unless the Material on which | 
they are to be tried is brought into a°reasonable K 
condition of physiological receptivity. | 

Slow as the public has been to ¥ecognize that 
primary education extends far beyond the historic 


“three R’s”, it is beginning to awake to the fact 
that even these modest re 


t 
quirements cannot be ^ 
H H H H o 
effectively met in semi-darkness, or in foul rooms. 
f 


To several writers in the technical journals— ` 
notably to Professor Kenwood, 
Findlay, to Miss Alice Ravenhill, and to the 
accomplished author of the special articles im the 
British Medical Jour. 


' nal of 1904 and 1905—I am f 
indebted for valuable information which ^ proved 
of much service in T i 


g ud asmariian school practice, and 
in the writing of this book. 


to Professor 


J. S. C. ELKINGTON. yt 


Horart, TASMANIA, 0 * 
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f CHAPTER I 


e WHAT SCHOOL HYGIENE MEANS 


The skilled ediscationist has long recognized that his 
work and that of the sanitarian are complementary, and 
that the neglect of hygienic requirements in school life 
absolutety renĝers it impossible for the most skilful and 
accomplished teaching to obtain the -best mental reac- 
tion. Profés3or Nicholas Murray Butler has stated the 
case with characteristic terseness and accuracy: "It is! 
not tbo much to say that health, its provision and pro- 
tection, is all-controlling in present-day educational 
theory, althoügh it is unfortunately far from being so in 
The chief reason for this discrepancy between. 
the,"ideal and the real is simple ignorance." Such 
ignorance «displays itself in a variety of forms. There 
is the ignfrance of the conscientious teacher, who de- 
spairs of satisfactory resu]ts because the school windows: 
are too sfnall, or because the lighting is bad, and who 


never realizes that the school-room and school building | 


are pieces of teaching apparatus just as much as a book: 
6r a bléck-board are, and like these must be used to the- 
fæst advantage, even if they are not what according to 


the best^ascepted principles they ought to be. There is 


practice. 
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the wilful ignorance of the resolutely unseeing pelson 
who declares that it is all nonsense, and that he and th 
children in his,charge never suffered any harm when this 
hygiene business hadn’t been heard of. * There is the 
ignorance of the timid brother, ‘or sister, who foreseés an 
invasion by doctors, followed by an epoch of inatterition, 
and of indignant parental letters, 
To the professors and followers of these and many 
other forms of ignorance there is an obvious answer. The 
n object of School Hygiene in all its bearings is tg increase 
educational efficiency and therefore to raise the physical 
| and mental standard of the race. To this object it must 
be severely subordinated by th 
requirements, 
numerous difficulties, structural, adminis\vative,> and, fi- 
deal System. It 
hasbeen written 
have not stüdied 
oint; but it'must 
ly pernicious non- 
bave never under- 
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at ife Same time to the, minimum risk from performing it. ^^ 
2 Biologically speaking, Education implies a process where-| 
În scertain growing discrete organisms are being fitted: 
"to dheir environment. ,That environment has a physical 
as well as a spiritual side, and nine-tenths of the children 
whofundergo the fitting process will depend for their 
success and happiness in life almost wholly upon the, 
* physical side—in other words, upon the integrity of their 
bodies rather than upon the degree of culture of their 
N minds. pome two-thirds of them, moreover, will be the » 
„œ parents of the next generation, and in the nature of 
things the stamina and æguanimitas of that generation 
will largelyedepend upon the healthy or unhealthy con- 
dition of the bodies of the children now in our schools. 
: kisa simge truism to those who are familiar with 
modern educational aims that school is not merely a, 
preparation f$r life, but an important period of life itself, 
during which body and mind alike are plastic and 
capable of almost infinite development for good or ill. 
- Nevertheless, the greatest of the faults committed in the > 


past in the fame of Education has been the non-recog- 


-° 


EN 


nition of the physical side of the child-environment, 
LI whether as an all-controlling factor in the development. 


of the spiritual side, or as an-allimportant influence 
upon the £hild's future. This is not fair to the child? 
It interferes with his mental equipment for the struggle 
ompetition, and possibly—frequently, per- 
j haps—saddles him with a lasting physical defect. It is 

since it interferes with the edu- 


h; not fair to the teacher, 1 
€ationa® result, whilst it reacts injuriously upon theo 
“ieache?’s physical condition. It is not fair to the parent, 

since it prevents his children from getting twenty shillings? ` 
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Sane of modern c 
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worth of useful training for each pound of taxes or ees 
spent on their education; and because, ip addition, it 
involves him in further taxation for the caze and relief" 
of preventable disease occurring at all ages, but largely ° 
avoidable by sensible care and instruction at school. 
In fact, it is neither reasonable nor fair to anybody 


concerned, to continue attempting to force impressions 


1 


‘through eyes which are prevented from seeing and ears ^ 


which cannot properly hear; to seek, at a hurtful expendi- 
ture of time and-energy, to reach brains somnolent and 
unresponsive from carbonic acid poisoning. Put in a 
nut-shell, it is a common-sense business proposition after 
all The fitter the children the better the results obtain- 
able from them, both at school and in after-life. 

The arguments and aims of School Hygiene ave based 
on the common sense of everyday medical practice and 
the elementary laws of physiological scien¥e. It is no 
new or untried branch of knowledge, and the proof of 
its accepted economic value is to be gathered froth the 
strenuous attempts made in almost all civilized countries 
to improve the hygienic conditions of their schools. In 
London, great efforts are being put forth to better the 
physical and moral status of the County Council school 
population, and the results amply justify» the cost. 
Throughout the British Isles the work is goinj\ on apace. 
Germany has for years past appreciated its value, with 
the result that the proverbially bespectacled student of 
a generation ago is becoming rarer with each new 
generation of scholars. Switzerland—ever leading in 
metters educational—has a widely organized sy3tem of 
‘examination and inspection by specially trained medical’ 
men: The Hungarian school is prastically déminated 


^ 
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oa) wA school medical officer, who is a sort of hygienjc 
utocrat. Many of the American States place the 

b of their schools directly under the State Health 

^ AwNlority; and Japan has an exhaustive system of 
thedjeal inspection and supervision by some 8424 spe- 

^. cially appointed doctors—a system which follows the 
ma budding leader of civilization into the minutest cir- 
cumstances of his daily life. Enlightened countries do 

‘ not pay for this sort of thing unless it is of practical 


e value, and those who scoff at School* Hygiene as “an- * 


other medical fad’ stand self-confessed as incompetent 
critics. So much does America—that nation of utili- 


Im tarians—value Hygiene that it is the only compulsory 
subject in the, school curriculum of a number of the 
States. o . 


Let us consider what School Hygiene implies. In 
_the first place it does not stop short at school buildings. 
Important as these are, they do not as a rule concern 
the teacher, except in so far as he treats them as teaching, 
apparatus already provided and to a large extent un- 
alterable. It is nevertheless advisable for a teacher to 
become acquainted with the main principles that should 
govern those responsible in selecting a site for a school, 
in deciding on the structure, orientation, planning, 
lighting, and air-supply; but from a practical point of 
view, these are of less importance than the knowledge of 
Wale how to utilize to the best advantage what is provided. 
He must accept the materials provided, but he should 

Jearn to make the best of them, For those who can 

„afford do erect a private school building on correct lines? 

^ "dde d is a large available literature in several Eurepeafi 

à languages? and’evèn in daran In passing jt may be 
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mentioned, that when money is to be spent on sclivol 
buildings and equipment it is as a rule better to expend 


,it on the inside than on the outside. If it«comes tova^ 


question between a bell-tower and mechanical ventilation 
or adjustable desks, the latter form the better investn'ente 
from the educational point of view. B 

School Hygiene does not necessarily imply large or even 
increased expenditure; nor can a System of School Hygiene 
suitable for all latitudes and all classes of school be laid. 
down. Like Opies colours, systems: of Scbóol; Hygiene 
need to be mixed with brains. The teachings of Hygiene 
are available for the smallest of backblock schools: in 
Canada, South Africa, or Australia, and &re equally. 
essential for the largest of the great establishments of. 
London or New York. The genial climate atid easy 
social conditions of some localities render unnecessary 
certain features, which become of great importance in. 
the presence of cold winters and grinding poverty. 
Some measures of perfect sanitation are often olit of 
reach, through the absence of Systems of sewage removal, 
of.power supply, of adequate financial support, or of 
effective sanitary Supervision. Almost every school has 
some special hygienic drawback of its own, be it gredt,or 
small, and a conscientious teacher will strive to discover 
the special difficulty and overcome it” In nin® cases out 
of ten, and particularly under colonial conditions, the 
teacher who tries to do so will succeed. A 

School Hygiene is not intended solely for the child’s 
benefit. The teacher is the mainspring of the school, 
and. causes which operate a 


i dversely upon his Sr her 
physical condition interfere with the educational Tesule° 
The teacher suffers from unh 


ealthy scheol conditidns, not 
o 
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pefhaps to such a magked extent as the children do, 


but to a sufgcient extent to interfere markedly with the 
attainment $f fhe best meptal reactions, and to inflict upon 


* hig? serioug bodily demage, especially if his health has 


bee already weakened by any cause. It is obvious 
that association for several hours daily with a number of 
individuals drawn from a large variety of houses, must 
increase the erisk of contracting communicable disease, 
particularly when the harassing character of the work 


inyolved®in’ skilful and thorough teaghing is taken intoo 


account. The bad effects of insanitary school conditions 
upon the teachers*forms by itself a very important question 
in School Hygiene, and one which should appeal strongly 
to the influential and numerous class it affects. Certain 
teachers of jog experience may be.inclined to belittle its 
importance, but I would ask these to recall the number 
of their early contemporaries who have “broken down”, 
and would, moreover, remind them that even if they 
themselves have survived risks without apparent damage, 
this fact does not protect their juniors and their pupils. 
School Hygiene is not a question for state educational 
systems alone. Its importance is as great in private as 
in“public schools, and its economic results are equally 
striking iff both. There is no fundamental physiological 
differeifcd between the state pupil and the private pupil, 
and there is no special moral or legal privjlege vested in 
the private teacher which entitles him to risk or ruin the 


health and eyesight of children. 


2 


School Hygiene does not necessarily involve either ~~ 


* physital Culture or Medical Inspection. Both are do 
? eirab e, both are necessary for the highest and best 
developrhent of cS work, but excellent results may 
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be obtained ‘even it both are absent. Asa tule, PA}Sical 
Culture should be regulated by a medical man. It should 
never be forgotten that serious damage may be done, tc 
individual weakly children by physical overstrain» in 
the absence of a trained instructor (who may, of Ceurse, 
be one of the regular staff) it should never be undertaken. 
Ordinary healthy children derive more benefit from a 
noisy scamper round the playground than they will get 
from a half-hour's ordeal of club-waving, or toe-touching, 

~ mechanically directed by an uninterested 2nd, unskilled 
teacher. It should be remembered that no amount of 
Physical Culture can overcome the effect of bad school 
conditions, any more than it can cultivate the body in 
spite of existing organic defects, 

The case for Medical Inspection has ben excellently 
put by Dr. Mackenzie. “Education presupposes health,” 
says he; “they are parts of one probler& Health is 
essential to education in any sense, physical or mental, 
And if it be the case that the conditions of health fitting 

“a child for school life and School education cannot be 
ascertained without medical inspection, then medical 


inspection must become a part of school training. It j 
is simply an additional method of Securing that ac, far 

as possible the child shall be put into the stnte suitable 

for his training.” 1 


“os 

School Hygiene has yet another aspect. In these days 
. of ever-increasing complexity of social life, of ever-in- 
creasing strain, and of ever-increasing artificiality, the 
child must be taught how to live. As Froebel pointed . 
--out, the child is not playing, it is primitive man trying to ° 
educate himself. As a Pedagogic subject Elementary 
` ! The Medical Inspection of School Chi 
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Hygiene needs no apology. It teachés the child to see, 

to reason, and to remember. It deals with a subject 
Righly interesting to the child and supremely important. 

*It lefids itself both tq training and instruction, and it 

E high ethical value. In conjunction with its 

allies; Domestic Economy and Civics, it practically con- 

forms to that science of Eugenics—the coping stone of 
' modern education—towards which the most advanced 

educational thinkers are striving. Such teaching must 
of necessity be simple, direct, and ratignally adapted by! 
local illustrations to local requirements. It is, for instance; 
` of little use to attefnpt to fill the heads of children in an 

agricultural district with the principles of modern sewerage; 

but it is always necessary to explain and illustrate the 

need fof'and avantages of baths, tooth-brushes, fresh air, 

and properly Cooked food. A few simple rules for the 

care of the Buby, if taught in schools to the elder girls, 

may ‘conceivably save hundreds of infant lives now 

sacrificed by impure milk, by “patent foods ”, and by the 

» free advice of the ancient dame who knows all about it” 
because she has buried sixteen. 

The principal object of this book is to assist those 
tearuers who work under rural and colonial conditions 
to put into practice the rules which must be observed 
in the care’ of the bodies of children entrusted to them. 
At the same time an endeavour has been made to 
indicate Certain rational lines upon which Elementary 
Hygiene may be taught as a living subject, likely to 
interest and attract the child mind, and hence to be 
of practical benefit to the pupil in later life. eu 
Ge a. $ 
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VENTILATION AND AIR-SUPPLY ( i 


In theory, most people know well the value of fresh 


air; but few who have 
,realize how absolutely 
© for growing chilcren. 


not specially studied the subject 
necessary fresh air is, particularly 
Educationally speckiny, fresh air 


is essential if good mental reactions. are desired. The 
brain depends for its powers of reaction chiefly on the 


purity of the blood-sup; 


ply; the blood-supply depends for 


its purity principally on the lungs; therefore, if the lungs 
do not receive an adequate supply of really fresh pure 


air, the brain cannot 


do good work. Unlike food or 


drink, air must be taken as we find it, whether it be good 
Or bad, at least 17 times a minute, or over 26,000 times 


a day. 


air undergoes a profound change 


in its composition. It loses oxygen, which is absorbed 
“by the blood, and it gains a large quantity of carbonic 
l'acid; some organic matter, and a good deal of moisture, 
|Also it is warmed to about the body temperature. In 


(2775) 
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the cefllise of a day some 34 Ib. of airis breathed, con- 
taining some 7 lb. of oxygen, and hence, measured 
merely by the eight consumed, the air-need of a human 
being is far greater than all'the other bodily requirements 
put pte: © Pure air is thus the greatest of all essentials! 
for goUd health. 

Now, carbonic acid is an injurious and poisonous gas 
owhen breathed in any considerable amount, and although 
a small proportion exists normally in the air—about 374 
parts per 1p,c90—it is capable of doing much damage 
when the proportion exceeds 8 or ro parts per 10,000. 
The carbonic acid produced by respiration is particularly 
injurious, prebably by reason of its association with the! 
refuse organic matter from the body. This refuse matter’ 
is constantly beifig cast off by the lungs and skin. It is 
this foul bodyllrefuse which causes a badly-ventilated 
room to smell stuffy”, and most teachers must have 
recognized the frequency of the connection between 
*stuffiress" and inattention, yawning, mental obscurity, 
and ill-temper. Weight for weight, children throw off 
nearly twice as much carbonic acid as adults. 


© VENTILATION AND AIR-SUPPLY PONTE 4 
^ 


Tn addition to respiration other agencies exist to render 


the air of inhabited rooms impure. Lighting is one of 
the greatest ef these, and has to be allowed for. To get 
a 16-candl-power light for one hour from tallow candles 
involves the production of as much carbonic as twelve 
adults would produce; from a kerosene lamp the same 
amount of light leads to the production of an amount of 
carbonic acid equivalent to the quantity produced by the 
respiratica of seven adults; from coál-gas in an ordinary 
bat's-wirks burner the amount produced is equal to that 
uced«by the breathing of five adults, and in a 
A G 1 


prod 
(8775) 2 


E 


c 


L 


{ } o On 


[7] 1 
18 € HEALTH IN THE fCHOOL 
[^ 
č 


Welsbach burner to that of three adults. An siectric 
light does not vitiate the air at aii. Fires produce much 
carbonic acid, and require a plentiful air-ipply. Every 
pound of average coal when burnt produces from 274 to 
3 pounds of carbonic acid. It is therefore very Deo Say 
to provide proper means for removing from the aia tne 
products of combustion from lighting and warming. 

Other sources of air-contamination are to be found in 
gas-escapes, foul gases from drains and'rubbish heaps, 
and the rising of the ground-air into rooms when fires are 
lit in cold weather. The accumulation of*dust in a build- 
jing is also a dangerous source of contamination if the 
‘dust is allowed to rise and float about. The dust of 
inhabited rooms is very often the means by which disease 
is spread. The battle against consumption, which is 
being waged in many countries with@such excellent 
results, is largely a battle against house dust. For this 
reason, all school sweeping and cleansing operations 
should be carried out at the end of the day's work, and 

>not at the beginning, so as to give the dust time to 
settle before the room is used. The use of damp clean- 
ing and of damp sawdust for sweeping is also an import- 
ant precaution. When children are being marched into 
or out of a school-room, all unnecessary stamping—ds, for 

4"instance, “marking time" should be avoided. The 
reasons for these rules must be perfectly apparent. 

If respifatory carbonic acid and its accompanying 
body-refuse are allowed to accumulate in a limited space, 
the death of those occupying it may rapidly result. The 
Black Hole of Calcutta was a notable example of the 

7 effect on people of the accumulation of carbenic acid 
‘ and body-refuse—146 people were shut up for, a night in 
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a roor measuring some 18 feet eath Way, with only two 
small windows on one^síde. Next morning 123 were 
dead and sevéial others died shortly afterwards. These 
people were noc merely suffocated in the popular sense 
of tli}, word--they were poisoned by the organic refuse 
of the'bodies of themselves and their companions. The 
Su definite toxic effect is shown by the fact that in this and 
“© somewhat similar instances many of the survivors have 
suffered for a long time from a form of blood-poisoning. | 
Long before the air-sewage reaches a proportion , 
capable of producing such appalling results as this, it can 
seriously interfere with the health and working powers of 
those who are compelled to breathe the contaminated air. 
It should never be forgotten that this air-sewage is com- 
| posed ofemuchethe same materials as other kinds of 
| sewage to whih far more popular attention is usually, 
| given, and is ven more injurious in its possible effects, | 
Yawning, languor, weakening of the powers of application 
and of, memory, irritability and ill-humour are amongst 
' its earlier effects alike on teacher and on pupils An ° 
open window qr two may make all the difference between 
an exhausting experience during which a harassed 
teacher struggles with a demoralized class, trying to con- ' 
trol a generally rising temper in the midst of exasperating 
stupidity and’ scarcely veiled insubordination, and a well- ' 
| instilled and' well-retained lesson, satisfactory to teacher 
and pupils alike. Constantly endured poisoning by air- 
a sewage generally produces weakness, pallor, indigestion, | 
and a general lowering of the bodily tone. Many cases 
|; of anæmi in women teachers are die to neglect of class- 
This lowering of the bodily tone may 
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| and so enabling disease to obtain a foothold“ ` The 
| 


absence of fresh air weakens the natural powers of 
| resistance of the body to disease; and, at the same tme, 
| it enables infective material to increase and to become 
more virulent. It is futile to expect the best work from 
a teacher and a class half poisoned by the sewage from 
|their own bodies. Once the carbonic acid in the room 
‘air rises above a certain point—about 12 parts per 
10,000—it does not much matter whether the teaching 


© system is the nex education or the old. , Th results of 


both are swamped by the brain-clogging impure air. 
Many a teacher negatives much pedagogic study by 
neglecting the ventilation. d 
The evil effects produced by breathing impure air 
| cannot be removed by subsequently breathing pure air, 
any more than the effects of bad water can be removed 
by subsequently drinking good water. In;pure bedroom’ 
‘air is especially injurious, because most persons spend on 
an average one-third of their lives in their bedrooms.’ 
"That is to say, a person of thirty years of age has spent 
at least ten years in bed, even if he has never had a’ 
day's sickness. Children, it must be borne in mind, 
require much more sleep than adults, hence they soend 
, more than one-third of their lives in thér bedrooms. 
Bad school-room air is scarcely less dangerous “or teacher 
and pupilsethan bad bedroom air. It is no doubt very 
difficult to secure perfect ventilation in an ordinary 
school-room; but every effort should be made to obtain 
it. It is of supreme importance. Draughts must be: 


. avoided if possible; but it should always be reniembered' 


| that infinitely more people are injured or evén kite 
by defective ventilation than are. hermed 'at all by 
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draughts. "The “open gir” treatment of consumption is | 
an object-lesson on the draught question, and is pro- 
Gucing an excellent effect on public health and happiness, 
quite “apart from its primary object of preventing and 
curing: consumption. Children, however, teachers must 
remember, take chills easily; and no desire for free 
ventilation will justify the spectacle of a row of half- 
“frozen infants listening to a teacher expatiating upon dig em 
benefits of fresh air from the warm security of the fires gs 
place. Itės far more needful, though, to remember that : 
no desire to avoid chills will justify a foul school-room Ss 
with stuffed ventiiators and closed windows. The 
teacher is résponsible for a common-sense use of the 
‘facilities provided; that is, he ought to make the best of 
-them. Teachers will find it greatly to their personal 
advantage to slt the children the example in their own 
daily life of the beneficial effects of fresh air. 
Never take ventilators for granted. If there is some- 
thing Which is alleged to be a “Tobin’s tube”, or other 
supposed specific for getting rid of foul air, do not 
imagine that*it can ventilate a schoolroom merely 
because it is called—usually quite incorrectly—by a . 
learged-looking name. Where does it come from? Is 
its interior Clean or dirty? What is the size of its 
narrowest part? Does it really bring air in? These are. 
` amongst the questions which have to be ans;vered when 
inlet ventilators are being examined. It may come from 
under the floor, or from over a drain, and hence may 
bring in foul air. If its interior is of rough brick or 
wood it soon becomes coated with dust, and dirties th ^ 
dir passing through it, in addition to markedly lesser» 
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2voiding air which is brought by'a sewage-fouled channel 
than in avoiding food or water which is presented in a 
sewage-fouled plate or cup. * ! : 2 

The total area of inlet channeis is usually too small— 
there should be at the very least a total of three square 
inches in the narrowest parts for each eight square feet of 
the floor space to be supplied. Even this is only sufficient 
to let a comparative trickle of air into a‘ crowded room. 
Every right angle in a ventilating channel decreases 
its value fifty pér cent. A wooden valve or'lid is often 
fitted in these tubes, and it obviously must be open 
before the ventilator can do any good. Try the current 
of air coming up by means of a smoking piece of brown 
paper held over the top, and see where the smoke goes. 
That is where the air goes to under that: particular set of 
conditions. The laws governing real ventilation are well 
known and have survived the test of frequent and varied 
application. Air is a physical thing, and is governed by 
simple physical laws. 

There must be two sets of ventilators in every room— 
one for inlet, the other for outlet. Both Kinds should be 
as short and straight as possible, and should be fre- 
quently and carefully cleaned. Air will no more gó two 
ways at once, in a pipe or channel or other , opening, than 
water will. If there is no inlet at all, we cannot expect 
foul air to'be extracted. If there is no outlet we cannot 
expect fresh air to enter. There is only one kind of 
fresh air; that is, air coming directly from the outside. 
There is only one place where foul air can be properly 
disposed of; that is, the outside. When air is, ,breathed 
it becomes warmer, and warm air rises. Hence we must 
put the outlets for foul air near to the ceiling, if we 
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depend on natural ventilation, and must carry them 
through any goof space by means of smooth straight 
etl channels: The parteto which we pafticularly wish 
to smpply fresh air is the “breathing line”, or level at 
whicB)the children breathe; therefore inlets are placed 
lower. They cannot be placed below five or six feet 
.from the floor because of the draughts they would 
cause if the entering air played directly on the children; 
they are sloped upwards, in order that the entering cold 
air may come in contact with the warm®air in the upper 
part of the room, and thus fall evenly all over the breath- 
ing line, after being somewhat warmed. The air in a 
well-ventilated room is constantly tending to rise and 
to be renewed frpm below, but-room air will not circulate 
in this way toga height greater thah 13 feet, because 
at that height åt becomes cooled and sinks again. Space 
over 13 feet from the floor is therefore useless as ventilation 
space, and the cubic space per child cannot be taken as| 
including any vertical measurement over 13 feet unless’ o 
mechanical ventilation is provided. 
One principal outlet does not open near the ceiling— 
this is the fireplace. An opening into the chimney e 
breast near the ceiling, fitted with a flap to prevent smoke 
from coming back, is very useful in extracting foul air: 
from aroom: The fireplace should never be stopped with 
a chimney-board, especially in school-rooms of bedrooms, 
because even when the fire is not lit, a draught is 
generally passing up the chimney and extracting air 
from the room. A piece of smoking brown paper will 
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prove this. 
When fresh air is supplied for diluting and removing .. 
= foul air, without^callsing draughts, the process is called 
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Ventilation. When the foul air is blown rapidly out 
of a room irrespective of draught, the process is called 
Perflation.; Both are necessary in all ordinary schoc?- 
rooms, and both are intended to replace foul air by pure; 
not merely to churn up the room air. Ventilation Js 
effected by admitting air through proper inlet channels 
è including the windows, and 
extracting it, after use, by’ 
proper outlet channels in- 
cluding the'ckimney. A 
certain amount of air also 
gets into a room by cracks 
and crevices,"and through 
the walls; but the air so 
introduced’, cannUt be de- 
pended $n either for 
amount of purity. An 
Howto Veste ROS ordinary sash window may 
A, Front view of window; B, Side view; be used as an inlet venti- 
Can a lator in cold weather, by 
putting a board on its edge under the lower sash so as 
to close the whole width of the window frame. A -better 
method, suggested by Professor Glaister, is to let, into 
the lower rail a sliding bar adjustable ‘by set-screws, 
'The air then gets in between the two sash fails above, 
and is dirscted up into the room, to fall evenly after 
it has been somewhat warmed. Side-pivoted or hinged 
casement windows are inconvenient for use as ventilators 
in cold weather. It is much better to pivot them at the 
Eottom, and to have a triangular board at each side so 
as>to make the window into a big hopper wüen it “is 
opened at the top. .The side beards are *o prevent 
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down-draught from thg cpld air tumbling into the room. 
"The pivot should be so made as to allow the window to 
Slip up a few'ipches for perflation. Several good patent 
*windéws arg on the market, the “Magic” being one of 
the Nest. 

In an ordinary school-room, however, an adequate air- 


t Hopper Casement. 
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supply n be obtained without discomfort in winter 
by any me^ns of ventilation which does not also warn: 
the entering air. Hence perflation of the room at regular 
intervals becomes necessity. This is doné by opening 
the windows and doors, and flushing the whole room out 
swith fresh air. It should be done during the interval, 
'and.at changes of class. A very few minutes is sufficient _ 
jt the zoom has openings in opposite sides, and theré is 
any breeze. By perflating a schoolroom once an Hour, 
> "and attending fo the ventjlation in between, tke edjica- 
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tional results obtained will be greatly ‘improved. This 
has been tested by actual experiment, and is no mere 
hypothesis. © 9 E 5 

So far we have only consideréd dioe: means ofp air- 
supply in which the air is made to enter and = the 
room without the help of machinery and is not artificially 


warmed. These simple agencies—as opposed to me-, 


chanical systems of air-supply, where the dir is artificially 
forced into and drawn out of a room at a regular rate 
after previous warming or cooling—are, however, the only 
ones available in the great majority of rural and colonial 
schools. They cannot be expected to do more than to 
keep the air sewage from accumulating toa hurtful extent, 
and arrangements depending solely on them are liable to 
be upset at times by changes of wind, hy a still atmo- 
sphere, and by other causes. Nevertheless, with intelli- 
gent attention and management, they are capable of 
being made to yield good results even in a crowded 
school-room. Without common-sense management the 
most carefully planned arrangements may be rendered” 
useless and even harmful. 

For reasons which will be readily understood the whole 
question of ventilation is closely associatec\ with that of 
heating, and certain ventilating stoves and other simple 
devices for the supply of warmed air in winter will be 
referred to later [Appendix I]. ^ The great fault of natural 
ventilation by unwarmed air lies in the fact that if we 
change the air of a room more than three times per hour 

in cold weather, unpleasant draughts are produced. If 
E th children have only roo or 120 cubic feet of space per 
"head (as in most standard schools in , English countries), 


e 
it is obvious that to give each 2500 cubic feet of air per 
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.'* hour a figure which repsesents the supply necessary to 


keep down the air sewage to an absolutely safe limit, the 
Yom air mu$t« be changed more than zo*times in each 
| "hous Thise is impossible in cold weather. A simple 
cation shows that the air of a room with 120 cubic 
feet of space per head, and for which no ventilation is 
s „provided, will become foul in about 224 minutes after it 
is occupied. in 5 minutes the air of such a room will 
| become so vitiated as to interfere seriously with mental 
reactions. ^ By constant natural ventilation we can dilute 
| and convey away the poisonous material, and by securing 
perflation as frequently as possible at changes of class, 
| and other intervals, we can make repeatedly a fresh start 
with pure air but we are always running the risk of a 
foul room, ang must inevitably exceed the limit of safety 
once an hourzat least. Mechanical ventilation is there- 
fore much superior to natural ventilation in cold climates, 
i since it gets rid of the cubic space difficulty by enabling 
tg the entering air to be warmed. It is, besides, independent a 
°of weather conditions, and the supply can be regulated. 
| The great drjwback to mechanical ventilation is, that it 
is expensive tp install and requires skilful attention. Fors 
large schoolsfit is well worth what it costs, owing to the 
increased .düucational efficiency obtained. In Dundee 
g the installation of mechanical ventilation in three schools 
l raised the grant earned irf them from 19s. 6%. to 215. 8d. 
is per head. " This, however, represents only the immediate ” 
and visible effects of mechanical ventilation, and not the 
actual, yhich are immeasurably more important. 
Children should be taught the necessity and value*oG^ s 
| a fresh air, and the ractical methods by which a room, 
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one child as ES officer for the -class-room, and 
charging him with the duties of attending to the 
yentilation and perflation amongst other matters, and cf 
reporting anything wrong in this pespect, mych practical 
hygienic knowledge may be imparted. It show be 
impressed upon children that pure air is necessary at 
home as well as at school. The value of an open bed- 


room window and an open bedroom fireplace should ‘ 


be steadily insisted on. 

- To sum up, the, following points should bë romembered 
as showing the necessity for fresh air from an educational, 
stand-point:—(1) Satisfactory menta results cannot be 
obtained or expected from children who are half-poisoned 
by their own body sewage. (2) The air of an ordinary 
school-room becomes so foul as to int&rfere With edu- 
cational work in less than five minutes aiter occupation 
of the room has begun, unless a proper air-supply is 
provided and intelligently used. (3) No ordinary school- 
room can be safely occupied for more than onc hour 
with natural ventilation only. The room at the end of 
the hour must be thoroughly perfated. (4) Perflating 
the room never wastes educational tim?; neglect to 
perflate it does; and no modern teacher,can afford to 
„Waste school time. (5) For ventilation ther? are required 
an Inlet, an Outlet, and a Pure Air-Supply. ^ (5) Tf there 
is down-drayght from outlets, increase the inlets. If from 
inlets, try to deflect instead of stopping the entering fresh 
air. (7) A piece of smoking brown paper will always 
indicate the direction of an air current. (8) The venti- 
»_ lation of a room furnished with the most inadequate means 
‘may be greatly improved by intelligent management} 
"the best. provisions for ventilation ny be readered use- 
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less or even harmful by careless or norant management. 

A teacher who will not' endeavour by all reasonabfe | 

means to avoifi foul air in the class-room isunfit to have 

the charge-of children 


* CHAPTER III 


SUGHTING AND ITS MANAGEMENT . 


Next to ventilatibh, the most important questions in 
School Hygiene are those dealing with the proper 
management of School Lighting and the avoidance of 
unnecesscty eyéstrain, Imperfect eyesight is a great 
disadvantage t anyone; and even where it is discovered 
early and confécted by glasses, it may affect harmfully 
a human life from babyhood. In early childhood it 


interferes with those strenuous play-lessons by which 
primitive man trains himself, impr. 


acquires contrel over his muscles. 
it presents endless difficulties to the pursuit of knowledge. 
Finally, it may—and often does—form an insuperable 
bar to a caredr which the pupil may desire to follow, and 
to the prégaration for which he may have devoted much 


In later school years 


"energy and time. In the, examinations forethe Indian 


Civil Serviee, for which a long and arduous Course of 
Preparation is required, more than ro per cent of candi- 
dates have at times been rejected on account of defective 


eyesight fone, although they have satisfied the examings e 


iA all dher requirements, physical and mental. Most © 


ght in applicants * 


oves his physique, and. ° 
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for positions, and Tor /)bvious reasons the navy, thearmy, e 
the mercantile marine, railway’ Work, and several other 
good professions and occupations, are cl»sed to those 
with defective sight, no matfer how excellent are their, 
mental attainments ‘or their physical iiia in 
other respects. * 
All this casts a great responsibility upon teachers, since 
they are to a considerable extent able to avert the most, => ' 
serious consequences from those children who come 
, under their hands already suffering from eye defects, and 
since they may exercise valuable influencé in preventing 
these defects. An alert and skilful*teacher may prevent 
bad school conditions from producing or, intensifying 
many of the worst effects of a badly-lit school; but a 
teacher who is ignorant or careless o5 the important 
principles involved’ may negative the best efforts of the 
school designer and may seriously intéifere with the 
education of the children. 3 
The great majority of young children have “visual” 
memories—that is, they depend on a host of eye-photo- 1 
| 


o. 


graphs which are continually being stored up in the brain 
—and the hearing memory is not develop. d until later. 
If the eye-photograph of any particular di ng is blurred 
or indistinct the young child is heavily ` handicapped, | 
Dp 
i 


because he depends almost wholly upon it foi ‘his memory 
of that thing. Every teacher knows that the senses 
must be trained before the ‘mind; and, educationally 
speaking, the eye is the most important of all the senses, °° 
Later on, when the memory is being developed, the eye ao 
À still remains one of the great portals to the soul, and 
unless it is capable of being properly used, erdinary, 
educational methods are largely wasted. In, the last ^ 
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c 
stage af true education, the develppent of the judg- 
ment, the eye is also essential for good results from 
ordinary school methods. A vast amount of time, 
ehergy, and money has be€n wasted in devising compli- 
cated, educ&tional systems for showing pictures to 
artificially blind children; and a vast amount of misery 
must have been caused to all engaged in the work in 


consequence of those children being unable to see the 


pictures as thé teacher or the educational authority 
believed they should be seen. Of course, seeing is one 
F D 2. b : à 
thing and ‘understanding what is seer’ is another and 
quite separate affair: but unless we are sure in the first 
place that the child can really see, it is unnecessary to 
enlarge upon defects of perception. Later on we will 
have occasion tp notice the differences between vision 
and perception, but for the present it will suffice to say 
that very EE) results may arise from deficiency or bad 
management of light in a school-room, from carelessness 
on the part of the teacher in permitting bad habits of 
sitting or working, and from ignorance of the principles 
ihvolved. Teachers know that the instruction of the 
blind is a very} special and difficult branch of their art; 
but they are a i to forget that a great deal of unnecessary 
evil {ind unhaj)piness arises from attempting to teach the 
partially blin by methods for whose success good eye- 


on of Children come to School with 
but most cases of bad sight found 
en arise during school life and 
per school conditions. It 
nal and the manufactured 


A certain, proporti 
originally defective eyes, 
in young adults and childr 
are pringipally due to improp 
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strain of any kind: da school conditjons do nof mean : 
only those arising from defect& Of buildings and equip“ 
ment, such as incorrect situation and placigg, insufficient 
window space, ill-fitting desks, and other mistakes and 
deficiencies which the teacher is usually powerless to 
directly remedy. They include such questions as the 
enforcement of proper positions in reading and writing, 
the placing of desks relatively to the light, and a keen» >` 
systematic watch for signs of defective or overstrained 

o eyes. It is useless for a teacher to plead defective 
buildings or furniture as an excuse for bad lighting until 
it can be shown that every reasonable effort has been ; 
made to utilize to the very best advantage what light 
there is. 

The methods by which light is obt&ined in school- 
rooms may be conveniently subdivided às (a) Natural, 
from direct daylight entering by windows} (2) Artificial, 
from gas, kerosene, electricity, or other artificial illumi- 
nant, or from reflectors, prisms, &c., which form the 
main instruments for transmitting daylight indirectly ; 
and (c) Combined, in cases where direct daylight forms 
the main source of the illumination, Sut not being 

sufficient is supplemented from an al 'ificial source. 
Whichever of these means of lighting is sed—and for 
present purposes only natural lighting néed be fully 
considered-;-two main principles must bé closely ob- 
served. These are: 5 
r Amount. There must be sufficient light. em 
2. Direction. The light must come from the proper 
». direction relatively tó the children as they work? 
vn considering the: amount of light required, it, és 
necessary to ascertain in the first place how much is 
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required, and in the next, how that amount may be 
H G 
obtained. : e 
O Generally speaking, |? may be said that ery child sitting in its usual flace shoald be able to 
© read a'a distance of 15 inches that od of small type which printers call "Diamond", If this small 
type cannot be reali’ at 12 inches under such conditions, there is a serious defect either of lighting or 
o of vision, and it is generally easy to detect which of the two ls at fault. This paracraph Is printed in 
“ Diamond" type, and may be used as a test for the purpose. 
For children who cannot read, other tests are avail- 
“able, a good one being the ability to distinguish as 
separate dots, at a distance of ro feet, a line of square 
dots each # millimetre (;';th of an inch) square and one 
millimetre apart. Another test is to show a line of E’s 
and reversed E’s iridiamond type, thus: 


a 
EEG HH Eg Es Bade we Ra BR y 


and to ask thë child which is the open side of the 


letters. } 

In using these type tests the distance may be readily 
got by using a ruler or stick of the requisite length 
(16 inches) with one end resting on the book and the 
other touching the child’s forehead just above the root of ' 
the nose. Each eye should be tested separately, the 
other being obscured with the hand or a piece of card- 
board held a? inch or two away. f 

This simp'è test furnishes a fairly accurate indication 
of the sufáciency of light in a room or in any particular 
partofit. ' " f 

The methods of obtaining such sufficiency are largely 
architectural, and although few teachers can alter original 
defects of placing, &c., it is advisable to understand the 
main principles involved. The fitst point—and it is a 


` &ery infportant one—is that the main light should be 


secured from the b?stlit part of the sky in all temperate 
^ s £ 3 
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and even in most subtropical latitudes. It is ai easy 
matter to cut off excess of light’ when not needed, but 
it is usually very difficult, often, indeed, impossible, to 
increase sufficiently the light from = structurally deficient 
light source. Further, the neat alignment of a school 
building on a site is of much less importance than the 
defective lighting which it may perhaps necessitate; and 
if the two clash the alignment should go. 

The area of window-space in all temperate and most 
subtropical latitudes should never be less 4hen one-fifth 
of the floor space, and that one-fifth should be of real 
glass, and not partly of wood in tive shape of frames, 
rebates, or sashes. The best light comes Strom the top 
of the window, and most of that from the bottom panes 
is wasted on the floor. Hence winddxs shauld have 
Square tops and should reach to within ix inches or so 
of the ceiling. This arrangement of the*windows is of 
use also in securing ventilation and perflation. The 
windows should be as wide as possible so as tosavoid 
unnecessary shadows from the wall between, and the 
panes should be large, Bevelling of the frames and 
angles of the piers greatly increases thi) area of sky 

' available. Frosted glass should never be used. In 
all cases every child in the room should} be able, by 
turning in his usual Seat, to see a piece of the sky. 
School-lighting has an extensive literature of its own, 
and the few principles here Stated comprise but a brief 
outline of the recognized requirements, 

Having arranged for getting sufficient li 
room, its direction as regards the children's work should 

‘be carefully considered. Jt is clear that with Tight 

‘handed folk the main light should, wherevep Possible, 

f} D 


ight into a 


N 


S c 
¢ LIGHTING AND ITS MANAGEMENT ` 35 


c 


comé “from the left side, in order«to avoid hand shadow 
from the hand engaged Ön the work. This left lighting 
is yery imposant indeed, and should never be neglected. 
elt caa generally besobtained by the exercise of a little 
common sense, and perhaps in cold weather some per- 
sonal sacrifice on the part of the teacher, who may be 
compelled to work away from the fireplace. Given 
these conditions, rearrangement of the desking will often 
be possible with excellent results. The direction in 
which the, light falls is a matter in which the teacher 
is largely concerned. 

There are, however, certain conditions which may pre- 
vent the use of left light alone. In deep rooms the 
innermost desks may be insufficiently illuminated from a 
unilatera? light/source, and generally speaking, no room 
which is mordjthan 24 feet wide can be properly lit by 
windows in ae side only. Hence windows in other 
directions may be required, and these should be at the 
right of, or behind the children. In no case should they 
ever be in front. It is positively criminal to submit 
‘children to a strong light shining directly into their eyes 
for hours together. With strong back-lighting the teacher 
has to. bear front light whilst at work, but the effect on 
an ‘adult is nuch less injurious than on a child. The 
teacher, moreover, can move about; the child cannot. 
Light from above is not desirable for schopl-rooms, but 
may be used for assembly halls, drawing-class rooms, 
and other rooms where fine work is not done. 

Main left lighting with subsidiary right lighting is the 
most désirable alternative to left lighting alone, because 
éhe windows on opposite sides assist in ventilation and 
perflation,. and gnycunnecessary strain upon the teacher’s 
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eyes is avoided. * Thy right light, however, shotiid not 
be allowed to preponderate. ff this arrangement is im- 
possible, main left lighting with subsidiary»back lighting 
is next best. e 3 Pah c 
When the light comes from the back only, serious 
effects may be produced upon scholar and teacher alike. 
The heavy shadow falling in most parts of the room from 
the body and head upon the work causes the child, par- 
ticularly when writing, to twist round in his seat, lifting 
the left shoulder and lowering the right, and (causes him 
at the same time to drop his head and screw his eyes 
sideways along the lines. The attitede so produced is 
most unnatural and fatiguing; it completely interferes 
with the correct handling of pen or pencil; and by twist- 
ing the spine and straining the eyes nfiy—and does— 
produce serious results, particularly in weakly children. 
Herein, as in most other hygienic ed of schools, it 
is the strenuous, hard-working child that is liable to suffer 
most. The effect upon the teacher working in à back-lit 
room is often to produce eye-strain, 


, with consequent 
headache and irritability, 


Unfortunately these are fre- 


quently overcome by drawing the blind and thereby 


further limiting in its most useful 


portion a usually in- 
adequate light-supply. 


For the sake of\teacher and 


scholar alike every endeavour Should be mede by re- 


arrangement of desks to conyert a back-lit room into a 

left-lit one. Care must be taken when making such 

rearrangement that no part of the room is overcrowded, 
as such overcrowding would spoil the ventilation. 

„A great deal of ligit may be absorbed by dark colour- 

^ ing of walls and furniture and so lost. 


All school interiore. 
* therefore, should be painted in light colours.to diffuse 
b / f e 
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light and to prevent dazzling (see Interiors"). A white 
ceiling acts usefully as a reflector of light. ý 
« Fhe teachêt may sometimes be able to do a great deal 


' so improve lighting, îs addition to securing proper direc- 


tion of it. “Frosting” should be cleaned off windows 
with a solution of caustic soda applied by a rag-pad 
fastened to a stick. A quarter of an hour after its ap- 
plication the glass should be washed clean with water. 
The effect of ordinary frosting is to stop some seven-tenths 
of the ligl#. ^ Dirt and dust on the panes also stop out 
much light. In city and town schools adjacent walls 
may interfere with fight, but if these can be whitewashed 
much improvement will result. In country schools trees 
may obstruct light and should be removed or lopped. 
Shades dnd blinds should be adjusted or refitted (see 
* Interiors ") yhere necessary. 

ise a “ daylight reflector " 


It may be necessary to improvi 
with a piece of white enamelled tin or wood (a box lid 


will serve) hinged or hung inside or outside the window | 
jn order to light up a dark corner or space. By the use 
of such patented devices as “prismatic panes”, ribbed 
or “factory” glass, obstructed lighting may be greatly, 
improved. 
During repainting all dark colours in the interior 
should bé replaced by grey, light green, or light blue, 
with the surfaces “ flatted.” to avoid: glare.” The black- 
boards should be carefully attended to, both to preserve 
a dull black surface and to prevent them from “shining”. 
Sometimes a small curtain may have to be rigged up on 
one side, where wall boards are not provided, but alteration ' 


®fposition will generally suffice. A 
Rearrangement Gf rooms may be made to utilize the 


' , ing position must be enforced. 
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light to the best advantage, finer work being done in the 
best-lit rooms or best-lit portions of a large room, and the 
worse-lit parts employed for evork requiritig less strait, 
such as black-board work, oral leSsons, brush drawing; 
and so on. These matters of structure and managemert 
have been alluded to in some detail, and are of much 
importance; but one great responsibility of teachers still 


„remains to be mentioned, namely, the prevention of im- 


proper working positions on the part of the children, and 
of the injury that is caused by such pesitións to the 
children’s eyesight (see Chapter VIII, p. 102). 

For reasons which will be explainéd later children of 
school age should never be allowed to develop the habit 
of working at any less distance than 12, inches between 
eye and work, and every effort should be made by the 
teacher to overcome such habit if it is Aready formed, 
It is in the infant classes that this most dangerous and 
pernicious habit must be attacked in the first place, but 
the battle requires to be fought every day, every’ term, 
every year, and the teacher must be unyielding. No 
degree of lighting, however effective and well directed, 
- can wholly compensate for a bad working attitude, but 

on the other hand, the acquirement of a good working 
attitude may overcome many of the dan 
deficient or wrongly-directed light. A 

Where gds or other artificial illumination is employed 
similar principles must be observed if eye-stráin is to be 
avoided—that is, the light must be adequate in amount, 
it must come from a proper direction, and a. proper work- 
With the exception of the 
„incandescent electric light, iluminants of this’ natüre 

require to be considered in relation to Ventilation, Gas 


gers arising from 
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jets and lamps Should, always beifitted with globes to 
minimize flickering and to equalize the light. The 
Holbphane pdvern of globe with a Welsbach or other 
food incandescent burner is the best for the purpose, 
but failing this, “ ground glass” may be used if sufficient 
light is provided to overcome its lack of translucency. 
For table lamps a green shade is advisable, and if it is 
“necessary to work at night with an unshaded light above 
the level of the eyes, a green-lined forehead shade should 
be used. ?". ‘ $ 

Children should he regularly instructed regarding the 
of the eyesight, and cautioned in simple 


necessity for care 
clear phrasedlogy against the dangers of reading by fire- 
nd flickering light source. 


light or any other uneven a 
For reasons which will be explained in Chapter VIII 


permanent sh tsight (myopia) is very easily acquired at 
school age, and once developed it is a heavy handicap 
upon an individual’s chances in life. 


CHAPTER IV 


INTERIORS AND FURNITURE 
2 
When one comes to think of it, the externat appearance 
of a schooi as' contrasted with its internal construction 
and arrangement isa comparatively unimportant affair 
The vast majority of children will never have a chance of 
arranging the exteriors of their homes when they come :o 
fioSsess ‘them in after-life ; and even if they have such à 
chance, ahy ratienal system of instruction in architectural 
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zsthetics will inform them that outside style“ is—or 
should be—secondary to inside arrangements. In the 
case of a school a gorgeous bell-tower and. fretted stone 
window mullions outside, and diry dark rgoms 'within, 
form a combination which may well be productive, even 
unconsciously, of evil effects upon the minds of children, 
and will certainly be so if by any chance they come to 
deliberately contrast the two. As a tule, when children‘ 
get outside the school-room they are too much occupied 
in the real business of their lives to waste ¢ime in admir- 
ing architectural glories. That the countless eye-photo- 
\ graphs which are unconsciously stored up in their minds 
| during the hours of enforced school work should retain 
|the image of an unclean and untidy schoolroom, is 
\tantamount to a course of deliberate iffstructión in dirt 
and slatternliness for guidance in after- fe. 
School buildings are erected for the special purpose 
of containing for several hours daily a large number of 
) beings who are particularly liable to suffer ill oeffects 
` | from house-dirt and its consequences, 
brought to school willy-nilly by the law, and whose habits 
| render them important factors in that very accumulation 
` of dirt which carries with it such dangerous possibilities 
to themselves, Ordinary structural methods are obvi- 
ously unsuitable for such a building. The inmates are 
]drawn from many houses, 
| attendance increases the risk of infectious material being 
brought into the School, whether as the Spores of ring- 
worm or other skin complaint, as coughs or colds, as the 
virus of one or other of the infectious fevers, of in other 
| shapes and forms. They tramp in and out o 
| several times daily, raising the flodr dust a 
D [4] 
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that froin the wallsand ceiling to settle down into the 
atmosphere to be rebréathed when they re-enter. Let 
3 infection be bseught from one house to that,room and it 
t is carrfed far,and widt on the clothes and in the bodies 
. „Of the children when they disperse to their homes. The 
| dust of occupied rooms is the most dangerous of all 
fi forms of dirt, and its constituents are often of a disgusting 
^ «character. The interiors of school-rooms should there- 
Í fore be designed as far as possible to prevent its accumu- 
l, lation, and tp favour its detection and easy removal. à 
i Anybody who has ever tried will know how much 
jl easier it is to clean «^ smooth surface than a rough one. 
Moreover the» smooth surface does not collect so much 
dust as the rough one, and does not require cleaning so 
frequently» Smóbth impervious interiors are the most 
economic if thgi room is to be kept clean, and for the 
reasons en MM it is very important from the educa- 
tional stand-point that it should be kept clean. Putting 
1 aside for the present the educational value of school 
example in developing cleanly interests in the coming 
oo e n EUN 
involves waste of edi opt 
lyes waste of money and effort, Dirty schools a 
| unbusinesslike concerns, and the erection of are 
| in such a fashion ill n of school-tooms 
l mon as will tend to promote th à 
of dirt and Will interfere with its PACONSSHen 
unbusinesslike proceeding. " easy removal is an 
School interiors shoul 
and arranged as AS Ke saconstructed 
accumulation of dust and dirt; (2) tb facili aes the( 
eee removal as early as possible; (3) ARA er : 
ghting by prevgntiag glare and dazzling, and by not * 
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absorbing light in any unnecessarily dark coloration; (4) 
‘to develop the zsthetic sense of the children by constant 
jexemplification of cleanliness and of artistic and harmo- 
inious colouring and arrangement Thesesrequiremerts 
‘sound somewhat serious and complex; but in reality if, is 
almost as cheap and easy to build and equip a school in 
reasonable conformity with them, as it is to provide a 
dirt-collecting, insanitary barn, impossible to keep clean 
and chronically perverting the esthetic sense of the 
inmates. All that is required is a little, Common sense, 
and a stern disregard for the ideals of the so-called 
“practical builder”, whose misguided soul yearns for com- 
plicated dust-traps under the guise of what^he believes to 
be ornamentation. 

The walls should be smooth and unabsorBent. The 
best wall surfaces are made of hard cenfent painted with 
three coats of good oil paint in suitable colours and 
varnished. Plaster similarly painted after it has had time 
to dry thoroughly (but not before) is perhaps néxt best. 
It may, however, take several months to dry sufficiently 
for painting. In some American schools a prepared jute 
canvas called “Burlap” is used for wall surfaces over 
plaster, and is said to give excellent results when painted. 
Wood should not be used whenever it can be avoided, 
and it is never a good lining for a school-rooñ even when 
painted. Bare brick, bare plaster, and distempered walls 
are absolutely bad. They collect and retain dust and 
never can be satisfactorily cleaned. Brick, plaster, 


wood, if they must be used, should be painted over 


, with three coats of good oil paint, dulled (5 fatted 2 
' as.painters call it) and varnished if possible. ° «4e 


The coloration is important, ahd <good dil paint is 
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perhaps the best means ef, securingyit for walls. Light 
green, light blue, bright grey, and greenish-grey form the 
best tints. Anexcellent greenish-grey may be obtained 
bfa mixture ef Antwerp blue and raw sienna with white 
as a basis. Dadoes or wainscots should be olive-green 
Orblue. Presses, mantel-pieces, and other fittings should 
be painted white or in soft colours, and the whole colour 
Scheme made to harmonize as far as possible. The 
entire coloration should be restful to the eye, while 
diffusing ligl® Well and tending to educate the colour 
sense of the children. , Whatever colours are used, shiny 
surfaces should be avoided by proper “ flatting ”. 

All unnecesSary horizontal surfaces for the collection 
of dust, whether these be projecting door or window 
frames, cofhices, “or anything else which need not be 
there so far as tle stability of the building is concerned, 
Should be abolished. If they are there and cannot be 
got rid of, bars of wood of prismatic section should be 
Screwed"into the angles to enable dust to be easily seen 
and got at from below. Tops of book-cases, presses, and 
shelves should be sloped to the front for the same 
purpose. The angle between the floor and the wall 
should be filled up by a screwed prism-shaped bar of 
wood or metal to avoid the collection of dust in a part of 
the room which is otherwise very difficult to clean 
properly. D ? : 

Every schóolroom should have a ceiling not more 


than x 3 feet from the floor, rendered impervious to dust 


and dirt, and painted white for reflection of light. Steel 
ceilings are cheap and very efficient, but failing these 
galvánized' iron makes a good school ceiling. The joints 
should be *rendesed" dust-proof in order to Prevent 
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filtering down of dust from. the roof space. ^ Boarded 
“ceilings should be abolished, ‘and it is in fact better 
to have nę ceiling at all „than a boarded one, avhich 
generally serves merely as a sprinkler forothe fbul dast 
collecting in the roof space. 3 

Floors are often mere dusttraps. A good deal may 
be done by planing a floor smooth and ironing hot 
paraffin wax into it with a tailor's goose. Old floors may 
be planed and painted if waxing is impossible. The use 
of oil to keep down dust from school fleors has been 
very successful, but is apt to cause difficulty with women- 
teachers’ dresses. e 

Blinds form an important feature in sthool interiors, 
and the best of all for school purposes are light spring- 
roller washing blinds, of green tints. Thesé should be 
made double, one roller working up anf, the other down, 
and set in the middle of the window instead of at the 
top. Failing double rollers a single roller set at the 
bottom of the window, with a ring and wire at €ach side 
for the blind to slide on, gives good results. As has 
been already stated the best and most useful light comes 
from the top of a window: The old-fashioned top-set 
blind generally cuts off far more light than is necessary 
for the mere avoidance of glare or direct sunlight, and in 
doing so often causes eye-strain. The so-cdiled venetian 
slat blinds are dirty and uneconomic affairs, and they 
should never be employed in schools. ° For use in 
summer a light canopy can often be rigged up on a 
couple of stays outside the window to temper the direct 


, «sunlight. 


s Turning now to school furniture we have tò consider 
especially desks, seats, black-boards, and sláies as being 
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.« Of partictilar interest to teachers ig relation to School 
ee 


Hygiene. š 

Desks andegeats may he taken togethg, and they 
are well? worthy of the*close attention of a conscientious 
teacher. There are two important facts which it is well 
that teachers should keep clearly in view. It is foolish 
to expect children to sit still for long periods even in 
the most correctly designed seat; to the child such pro- 
cedure is impossible, it is so utterly unnatural. The 
most hygiengcally constructed seating Accommodation 
does not succeed in maintaining the children's health 
unless the teacher ehforces correct attitudes amongst 
those using ite Good desks and Seats are not easy to 
devise, as they must conform both to pedagogic and 
hygienic needs, aifd must at the same time be convenient 
and cheap. Th ordinary long desk and movable form 
are certainly cheap, but in every other respect they are 
utterly evil things. "Their construction and use show an 
absolute disregard of the progress that has been made in 
the serious study of the whole matter of school furnishing 
and School Hygiene. There is only one Position in 
which a child can sit at a desk without being twisted into 
an unnatural or injurious attitude, and it is obviously 
impossible to seat six or eight children of varying sizes | 
on the same form at the same desk without risking | 
damage to some of them. 3 o ] 

There are «excellent anatomical reasons for this state- 


ment. In sitting, the body rests upon two curved bones 
- Shaped Something like the staves of a cask, and hence is 


in a pusitidn of unstable equilibrium? To keep it from 
tilting forwards it may be supported in front by the 


1 


fhighs—a position, wÉich may be called the "ferward 
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sitting” position; to keep it from tilting backwátds there : 
“is the point of the sacrum (a”broad wedge of bone which 
continues fhe spinal column down between the two 
sides of the pelvis) permitting of a “backward? sitting” 
position. Above these supports is the body, packed full 
of complicated organs, the digestive organs below, the 
lungs, heart, and central circulatory mechanism above. 
The flexible spinal column runs up at the back of aH, 
and terminates in the heavy and mobile head supported 
on the neck, through which run the great xessels supply- 
ing the brain. It is clear that in the forward sitting 
position the tendency is’ for the’ ead to fall forward, 
then for the body to bend forwards, smce the spinal 
column runs up the back of this irregularly-shaped 
flexible box of closely-packed organs“and is necessarily 
subjected to considerable leverage by teir weight. This 
tires the muscles, which pull on the Me from behind 
in the body and neck and tend to keep it erect. 

The results are inevitable. "The bending of the head, 
like a lily on its stalk, as the neck muscles grow fatigued, 
brings the eyes too near to the work and produces 
temporary short-sight, which may, by continuance, be- 
| come permanent. At the same time it bends the great 

| vessels in the neck and interferes with the blood-supply 

|to the brain. Then the back bends and fosces the chest 
into a contracted position by its attachment to the ribs 

Jinterfering with breathing and hampering somewhat the 

laction of the heart. Further curving of the back jams 

the abdominal organs between the great muscular mass . 
nof the diaphragm ‘and the bony pelvis, inteffering with 
$ | the digestive mechanism. By this time the* child -has 
A generally got one elbow on the dek to support the back ` 
o o " 
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Y muscles, &nd has tbéreby produced a lateral twist in its | 
spine. Later, if the strafn®is allowfa to continue, the * 
musclas of the akoulder-blades become fatigugd and the 

. chast is teaneg against the edge of the desk, thus still » 

. further interfering with respiration. 
A great authority on School Hygiene (Dr. Combes) 
has put the whole matter neatly: “In short,” he says, 
* “ehe forward position, which is forcibly brought uon 
whenever benches or seats without backs are provided, 

V er [where thewjeare provided with backs tpat are vertical, 

> causes an incurving or lateral deviation of the vertebral 

| column; it causes als6°an abnormal and difficult action 

y in respiration, circulation, and digestion; it provokes too 

1 great an approximation of the eyes; it ought therefore 

à never to beetolerafed in schools where jt is possible to 

1 do otherwise". Zhe forward position is the only one 

t Possible with the long unbacked form. Children spend 
a good deal of their time in schools, their framework 

> and organs are far more plastic than is the case with 
adults, and it is futile to expect that evil results will 
not ensue in a certain proportion of them from the 
defects above outlined. There is no “doctor’s fad” 
about this, or about any of the other elementary questions 
of care for the children’s bodies at school. 

++ plain common sense. 
The backward sitting positjon, on the other*hand, is 
di the ideal one, the child sitting upright, being able to! 
, ~ expand its chest and to keep a proper working distance, | 
` Unfortunately it also cannot be sustained 
y Out support. This support can be given readily only e 
if thegseat is supplied with a back. The back to supply | 
i the support e “should slope slightly backwards. | 
e 
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for long with- 
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Given a properly fitting seat with a -back perfnitting of 
“an upright position,:the establishment and er/forcement 
of a proper working distance—which, #¥will be remem- 
bered, implies a separation from eye to work of at least 
12 inches, and preferably 15 inches—is purely a matter 
for the teacher. This proper working distance is, with- 
out exception, the most useful thing that can be taught 
to the children in any school Without it eye-strain “is ~ 
inevitable, eye injury probable, and the formation of 
proper writing pr reading habits impossib!e» If a teachei 
did nothing more for his or her pupils than to thoroughly 
train them to observe proper working distance and atti- 
tude the result would, from the point of view of real 
education, far outweigh the most laudatory inspectorial 
reports of progress in book knowledge. ^ 
The requirements for a good deskyand a good seat 
should be considered together, for it is only when the 
two are properly combined that satisfactory results can 
be obtained. In considering school’ furniture the ne- 
cessity for attending to teaching requirements and to 
questions of convenience in cleansing, and of cost, must 
always be taken into account along with the hygienic 
needs. Certain hygienic requirements relating to-seating * | 
and desking should be clearly understood by teachers, «- EN 
since if they thoroughly understand thése they may à 


| 


be able to mitigate at any «ate a few of the evils attend- 
ing the archaic long desks and forms, by sorting the. 
children into sizes as nearly as possible fitted to the ' 
desks and forms, and by securing proper relative position- 


, * of such desks and ‘forms, 


* For practical purposes the following ruis wil? be - 
found helpful. The height of the Seat from the floor 
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should "&qual the vertical distance from the heel to the 
under sutface of the knee" when t}e foot is flat on the 
floors The di&crence in height between the,edge of the 
desk arid seat should equal the vertical distance from the i 
elbow when the arm is hanging loose, to the seat. This 
is about one-sixth of the child’s height. The edge of 
the seat shouļd at least touch a vertical line from the 
edge of the desk, and may with advantage be an inch 
farther forward than where such a vertical line meets the 
eseat. This cxeasurement is known as the “distance”, 
and is of extreme importance in preserving a proper 
working distance artÎ an upright position. It should 
never be to the rear of the desk line, as the vertical line 
from the edge of the desk to the seat is called. Every 
seat shoul& have a back, slightly inclined backwards, 
about 4 inches wide, and reaching to about the lower 
angle of the shoulder-blades, but no higher. The “small” 
.of the back is the part most needing support. The 
seat shoald be at least 8 inches deep from front to back, 
should have a rounded front edge, should be curved to 
fit the seat-bones, and should be slightly higher in front 
than behind. When the desk and seat are separate they 
must both be firmly fixed to the floor in proper relative 
positions. The desk Of not adjustable) should slope | 
at an angle of about 1 5° to the horizon, which is practi- 
cally the mean between the. best slope for réading and 
_ the best for "writing. 

Dual desks are now condemned by leading educational 
thinkers of all classes, because they allow the children to 
be too close to each other, and Decause, to prevent. 
copying, the teachers are often obliged to make the 


occupaats adopt injurious attitudes. 
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Single adjustable desks are in all Needs the best, as* 
ation, aree easy of access, and can 
be readily fitted to the children. Th 


*they allow good se 


are, how Wever, 


expensive, Often difficult to clean, and take upea “god 


deal of room. 


A cui form of desk 


Amongst the best types are the American 


“Shaw Chandler” desk 
and the “ Heusinger” 
pattern. 

The best available 
compromise between, 
the old* long desk and. 
sea% and the new single 
desk is povided by the 
so-called “Sheffield” 
metho&, whe separate 
backed seats, each 
supported on a metal 
standard, are used with 
a long desk. These are 
easy to clean, easy to get 
into and out of, take up 
little room, separate the 
children well, and (espe- 


cially) are cheap. They can often be fitted to the 
existing desks, and by a simple bolted collar can be 


made adgustable in height. 


Whilst endeavouring to 


obtain gradual reorganization of desking and t 
arrangements in schools where the old-fashioned long, 

unbacked forms are still used, teachers should do s 
e best to fit the children to the existing ones lw common- " 
gense utilization of the simple principles alludeg to ab Qve. 
= least twenty per cent of the® seats ang desks” 5 ae 4 
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ES Should be adjustable for height, owing to the great 
variationsjamongst childrén®of the sime age. . 

If edjustable;4esks and seats are provided, teachers 
require fb take care that the adjustment remains correct. 
Great variations in height occur amongst children of the 
same age. Of nearly 25,000 children examined in 
Boston some years ago boys of six years were found to 
L ® vary as much as 6% inches, girls of the same age varying 
| some 634 inches. At eleven the figures were 8.03 inches 
for boys, and $53 inches for girls; at fifteen, 11.35 inches 
for boys, and 7.61 inches for girls. The sitting height 
of girls is greater tha? that of boys and requires to be 
allowed for. Children grow in a series of “jerks”, 
with intervals of rest between (see Chapter XI), and 
the growing spells should be carefully, watched for, as 
they may completely upset the fit of the seat and 
desk in the course of a month or two. Observation 
of the rate of growth and development is of use in 
other important respects, and should be made in any 
case as a routine practice in the interest of the 
children’s health. 

Of all classes of school children those under eight years 
of age are most dependent for protection from injury and 
strain upon proper desking and seating, and require the 
closest attention from the teacher. In schools where 
| . they still exist, ‘galleries for ipfant classes showd be got 
| . rid of as early-as possible, and replaced by suitable desks 
7 or chairs arranged at the floor-level. Where it is not 

ə possible to reorganize the desking and seating throughout 

a school, fne change should be initiated in the infant < 

deparstmens and carried through by degrees from the 
' lowest Zo the highest "classes. The younger the child, 
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the greater is the lability to severe sand lastifig injury 
"from unhealthy schdbl conditions. 

Black-boards should be dull blacksand not shjny. 
Small dusters should be used instead of darge” ones,*to 
prevent unnecessary dissemination of chalk dust into the 
air, and a small ledge at the bottom is useful for catching 
this dust. Good lighting of the board is of course 
necessary. In many American schools glass with a black 
backing is used, and dark green “ boards” have also given 
good results. Hyloplate" and certain, similar materials 
yield excellent results and are cheap and easily fixed. 

Slates.—The school slate must be unhesitatingly 
condemned. No amount of instruction*or supervision 
will ever prevent the majority of children from privately 
regarding the saliva as the only natural and proper fluid 
for cleaning a slate, and the fingers or cuff as the ortho- 
dox medium by which it should be applied. Paper pads 
are far superior in every respect. The cost of the pad 
is undoubtedly greater; but there are several educational 
compensations. The slate has had its day, and although 
there once were certain advantages peculiar to its use 
their sacrifice is a trifle in comparison with the superior 
sanitary advantages and legibility secured by thesuse of 
paper. In Tasmania a suitable pad is supplied by the 
Education Department at a cost of a petthy. 
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© CLEANSING, DISINFECTION, AND WATER-SUPPLY 


The primary object of school cleansing is to prevent 
disease. Absence of cleansing means presence of dirt, 
ahd presence of dirt sooner or later means presence of 
disease. There is no such thing as “clean dirt” in 
“occupied apa£tügnts. All room dirt is filthy, for it soon 
comes to consist in great part of decomposable organic 
refuse cast off from the bodies of the inmates, whether as 
tiny fragments Of skin, as organic matter from the lungs, 
as bits of hair, or in other forms, such as the solid 
matter left? behind when sweat dries, together with 
organically charged dust blown or carried in from street- 
gutters and yards. Few persons would care to deliber- 
ately eat food defiled with gutter-filth, horse-dung, and 
spittle, but this is no more unhealthy, and should be no 
more repugnant, than the breathing of air in which these 
substances are suspended in the form of dust. 

Besides the sanitary aspect of clean schools, it is 
necessary to consider the effect of such as an educational 
example upon the occupants. Children are continually 
storing up bfain photographs for use in after-life; and; 
if'dirt and dust figure in these photographs as natural 
appurtenances of school life, dirt and dust will come to 
figure in a similar way in their own homes when they 
have them, They cannot be expected to have an ian 
appreciation and understanding of cleanliness any more = 
thánethey? can be expected to instinctively understand 
arithmetic or reading. Hence, with that disconcerting 
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¿directness of ee which most children display just 
when it is least required, they are BDOEDHISSS it i$ kept 
constantly “before them by daily example and sprecept, 
to refuse to acknowledge cleanliness to We a necessary 
adjunct to proper living. A third reason for school 
cleanliness lies in the indisputable fact that it is necessary 
for the economic upkeep of the school buildings. 
Organized cleansing operations mean organized measures 
for the early detection of defects, and hence for remedy- 
ing these defevts before they assume extensive pro- 
portions. "e 

Dirt accumulates with remarkable rapidity if allowed 
to do so, and there are certain parts of the building 
where it particularly tends to lodge. oBeing particulate 
it is of course acted upon by gravity, and hence all hori- 
zontal surfaces are especially liable to collect it, The 
floor is the greatest dirt-collector, as might be expected, 
and for this reason school floors should be unabsorbent 
and without cracks for the dirt to lodge in. Attention 
should always be given to preventing the accumulation of 
dirt on floors, and to destroying its more dangerous con- 
stituents, by daily damp sweeping or swabbing, and by 
regular scrubbing with soap and hot water with æ good, 
veal disinfectant in it. Practically speaking all horizontal 
surfaces should be similarly treated, and we have already 
considered the construction ‘of school interiors with a view 
to their easy and thorough cleansing. If'the walls are 


rough they are liable to collect dirt although they are 


Li 


vertical, and it cannot too often be pointed out that rough * 


"absorbent surfaces in a school-room increase enormously 


the difficulty of proper cleansing. The roof páté is . 


a great plage for the acgumulation*of qust and dirt. 
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It diode be regularly cleaned out when the school is 
undergolng its periodical overhaul? The need for carry- 
ing exi ventifators through the roof space “by means of | 


metal shafts; and for rendering ceilings impervious, has L 


been already alluded to. Furniture should of course be 
cleansed together with the interior, special attention being 
aid to horizontal (dirt-collecting) surfaces. 
School-cleansing operations are divided into the 
regular routine measures carried out at short intervals, 


> 
and the mofe extensive periodic cleancing and overhaul 


^ 


o g 


and scouring-out which every school should—and in 
certain countries and places does—receive once a year at 
least. The routine sweeping and dusting is, however, of 
more immediate, interest to teachers, and here it is well 
to remember that there is a time for all things, even for 
cleansing operations. Cleansing should be carried out 
after the room is vacated for the day, and not before it is 
about to be occupied. One of the principal objects of the 
cleansing is to prevent the children from breathing danger- 
ous dust, and hence aZ cleansing should be effected by damp 
methods. Dry dusting and dry sweeping should never be 
used for a school-room, and more especially they should 
neve? be employed in the morning before the room is 
about to be occupied. Damp cleansing should be the 
rule, and even damp cleansing should not take place 
Shortly before the rooms ate to be occupied. The ad- 
vantages of damp cleaning over dry cleaning are manifold 
—it prevents the dust from rising into the air to be re- 
breathed,by the sweeper and others; it collects the dust 
and allows of its easy removal from the room instead or 
léa¥ingit | to settle again in fresh places; and, if an efficient 


_antiséptic orsdisiafectant is edded to the water cr other 
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€ 
damping agent, it may deal to a considerable extent with 


Infective material whil may Be-^-and usually is$-present 
in the dust. , ee ORs 

Wherever possible, therefore, a daily ugh damp- 
cleansing of school-rooms should be carried out somewhat 
as follows :— 

A sufficient amount of saw-dust is placed in a tub or 
bucket and thoroughly saturated with an antiseptic sol: 
ution. Such a one may be made by adding ¥% pint of 
crude carbolic or two ounces of Cyllip *$Disinfectant) < 
to a bucket of soapy water and stirring it well in. 
It should remain soaking in this for a day. The last 
thing in the afternoon, the damp saw-dust is freely 
scattered over the floors, a broom is Swirled out in some 
of the solution, and the floors thoroughly swept, the saw- 
dust with its attached dust being afterwards collected and 
burnt. A cloth wrung out of the solution should be 
used to swab over the tops of desks, door-frames, and 
other wood-work and dust-collecting surfaces. The effect 
of this upon the sweetness and wholesomeness of the 
school-room is almost incredible to those who have not 
tried it. Where punishment detention is employed, 

; organized “cleaning drill? of some such nature ag this 
will be of far more permanent benefit to those unfortunates 
whose ways lie amongst the “ kept in” than will any 
amount of extra eye-strain in the form ‘of writing or 
reading. ° 

Once a week, or oftener, all desks and seats should 
be gone over with a cloth wrung out of a mixture made 
by stirring 1⁄4 pint’ of crude carbolic acid, or a few 
table-spoonfuls of “ Cyllin” and % pint of "eee 
a bucketful of hot soapy water. This will keep Gif and 
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s 
e kill fleas"and other. insects which live-and breed in the 
cracks. Wf effected overnight, and tae windows left open,’ 
the,smell will disappear before morning. t 
— ^AII ventilating channels and shafts—where such exist— 

D should be cleansed frequently with a mop if their structure 
permits. Ifit does not, they are constructed on a wrong 
principle unless they form part of a system of mechanical 
supply. 

At least once a year every school should receive a 
"thorough cleéiising and overhaul. This requires to be 
$ effected on organized lines, and need not be further gone 
| into here. "s 

Disinfectdnts.—Mention has been made of disin- 

fectants, and it will be of service to briefly consider the 

. nature of teal disinfectants. The qualification is em- 
ployed as a. protest against the ridiculous and. misleading 
statements which are so often made under an authoritative 
£^ guise about such substances. Disinfection is a process for 
killing the living organisms of disease. These organisms 
are often remarkably tough creatures, and it is by no 
means correct to conclude that, because a man is much 
bigger than a bacillus, a quantity of sulphur fumes, for 
instance, which will make that man exceedingly un- 
comfortable, or even kill him, will effectually settle the 
bacillus. Tiere are real disinfectants and imaginary 
ones, and the imaginary are by far the moré common, 
especially wien used according to the directions on the 
tin or bottle. Some are “ deodorants”, that is they will 

© destroy or weaken bad smells, but this does not by any 
means imply that they will kill or even cripple any disease 
gétrüs DUE may be present. Others are “ antiseptics.”, 


that i they can prevent the growth and multiplication 
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a 7 
AN 


PS S / i \ 


Ai S 


o 
E 
: ' Nx. | 
L] A e : i 

58 HEALTH IN THE sc\oor A o 


D 
of germ-life if eppicdin suffiofert strength for aysufficient 
time. Very few are “disinfectants”, thgt, is, substances 
capable of certainly killing disease germs when applied in 

l sufficient strength for a sufficient time. 

The “disinfecting powders”, guaranteed to instantly 
slay any germ daring to intrude into an apartment in ; 
which they are placed, the evi-smelling fluids for use o 
in saucers *to disinfect the air”, and the “disinfectant 

o candles" and their like, are each and all utterly useless | 
as safe-guards against disease. Sometirfies they replace 
one bad smell by another, but sore often they do 
nothing at all. In any case they are a waste of money, 
and if depended upon are actually dangerous by reason 
of the sense of false security engendered by, their use. t 
Common soap, Washing-soda, and plenty of hot water 
make a better disinfectant than four-fifths of the evil- 
smelling articles in tins and bottles concerning whose 
allegedly wonderful effects so much is advertised by the Fi 
* philanthropic persons who profit by their sale." 
Real Disinfection is another affair altogether. 
The best of all disinfectants is Heat. Boiling for half 
> an hour will kill any germ that ever existed. Boiling 
water is an excellent disinfectant. Articles of no°value 
are best destroyed by fire, and all dirt and rubbish swept 
up in a hquse or school should be at once burned. A 
vegetable steamer affords a ready means of applying | 
moist heat in domestic disinfection of small articles from j 
a sick-room, if they cannot stand boiling. Some articles, ] 
such as boots, hats, and silks, must be disinfected by dry i 
". heat, and this can with care be applied under, domestic 1 
| 
f 
1 


© conditions by putting them into anvtordinary oven heated 
to a temperature just shæt of browhing? cotton’ and. 
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keeping’ them there for an, hour, carefully watching them 
to avoid scorching, whilst maintaining a proper temper- 
atar. , (os WE f 
^ Moist heát—steam or boiling water—is, however, a | 
much more powerful disinfectant than any kind of dry 
heat, where it can be used without injury. 

Next to heat in order of efficiency come Chemical 
‘Disinfectants, and they require to be carefully applied 
if they are to be of real service. One of the best-known 

^ chemicals if Carbolic Acid, but it,is generally used 
in too weak a solutjon to produce much effect. The 
crude black or brown acid, at a few shillings or so a 
gallon, is actually better for disinfecting purposes than is 
the expensive pure article, because it contains certain 
cresols and other chemical impurities ef high disinfectant 
value. For general cleansing and for drains it should be 
used in a strength of at least x in 4o—that is, about 
a table-spoonful to the pint, or rather over % pint to 
a 3-gallon bucket. For use after infectious disease, 
double this strength is necessary—two table-spoonfuls 
to the pint, or 134 pint to the bucket. It should 
be mixed with hot soapy water—soft soap is the best 
for the purpose—and well stirred so as to form an 
emulsion. Articles to be disinfected should be soaked 
in the rintzo solution for eight hours. If it is used 
hot, a shorter time—two hours—will be sufficient. It. 
should not “be put on the face, nor on the tender skins 
of children. 

Chlorinated Lime is a strong disinfectant, but it has 
the disadvantage of corroding metals and rotting linea . 


and vw textile fabrics. It is, however, very useful for 


,Scrufbing “floors and other, wood-work. It should | be 
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fresh, with a perceptible but not overpowering sharp 
smell of chlorine gas\ It must'not be used fd under- 
ground draips, as it is apt to deposit aad block them. 
l Formalin is a good disinfectant whem used in a 
strength of 1 part to 19 of water. It is, however, some- 
what expensive, and has an irritating odour. 
' Perchloride of Mercury, or “corrosive sublimate”? 
as it is usually called, is a powerful and cheap disinfecs 
tant for wood-work or clothing. It has several drawbacks, 
however. It is very poisonous, it corrode-smetals, and < 
unless made up with an acid it is apt to be rendered 
inert when mixed with discharges Of other animal sub- 
stances. Hence it has to be made up witl? an acid, and 
the general formula used is as follows, the strength being 
I in rooo:—An punce of spirits of salt (hydrochloric 
acid) is mixed with ¥% pint of water; l4 ounce of 
corrosive sublimate is stirred into this with a stick or 
glass rod. More water is gradually added until the 
whole of the corrosive sublimate is dissolved, and the 
whole mixture is then made up with water to 3 
gallons. The mixing must not be done in a metal 
vessel or it'will be corroded. Some aniline blue should 
be added to prevent accidents. This solution is useful 
in disinfection after infectious diseases, but is not a 
good routine school disinfectant for the reasons given, 
Textile arti€les to be disinfected should be soaked in the 
1-in-1000 solution for from six to eight hours, all stains 


6 


and spots of discharges being previously rubbed over © 


with soap. 

» When any textile“ fabric has been soaked fn a dis- 
? infectant solution it should be well washed in cold water - 
e immediately after being taken out, ‘to jemqvo all'waces 
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of, the "chemical sufbstance in which it has been soaked. 

Manyt new chemical" disinfectants are now on the 
market. Amengst the best of these are Cyllin, Izal, 
and Kerol.e All of these are much stronger than carbolic 
acid, and may be confidently used in the manner pre- 
scribed in the directions. With the introduction of new 
and more certain methods of testing the real efficiency 
Of disinfectants these substances have been shown to 
be relatively much cheaper than carbolic acid, owing to 

"their greater*strength. 

All disinfectant solutions should be clearly labelled 
“Poison”, and should be kept out of the reach of 
children. 2 

Fumigation, as generally performed, is of no use 
whatever. ° To burn a handful of sulphur on a hot shovel 
or hot brick is mere waste of time and material if dis- 
infection is aimed at. It is quite useless to attempt 
to disinfect even the air of a room by “ fumigation” with 
any kmown chemical, unless every crack and crevice 
is carefully sealed up in order to retain the fumes for 
at least eight hours, and unless a sufficient amount of 
the chemical is employed in a proper manner. Drawers 
and,cupboards must be opened, and bedding, clothes, 
&c. hung over lines across the room. In any case far 


more reliance should be placed on soaking, swabbing, 
und scrubbing with a disinfectant solution made from 
one or other of the above substances than upon any 
so-called “fumigation”, no matter what the advertise- 
ments say. Sulphur fumigation is practically useless as 
a disinfectant for ordinary infectious diseases. : 
a Bumigation may, however, be useful in purifying the 
i the ,surface of things in a room where infective 
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fectious diseases such as scarlet fever, ae and Mo 


small-pox. In these tases, however, it gnust always be 
o followed by disinfection by means of chemical sélutidns  . 
for all surfaces and for furniture, and for textile fabrics E 
where saturated steam is not available. Fumigation may 2 
also be required for such articles as books, which will not 5 
stand wetting. Books are very difficult to disinfect, and ə - 4 
where possible should be burnt if exposed to infection, 
If this is not feasible they should be hung ver lines so _ | 
as to expose the pages freely, in a large Box or cupboard .M 
made as air-tight as possible by paper and paste. ‘An , 
Alformant lamp, with twenty tablets of Pagaform should 
be placed in the box or cupboard, and the gas allowed 
to act for eight hours. This should beé?repeated in the ] 
case of any particülarly serious disease such as small-pox. l 
To disinfect a school-room after diphtheria or 
“other infectious disease is not at all easy, but the follow- 
ing procedure should afford a good chance of sucçess:— 1 
I. Spray over the whole interior—walls, floors, desks, 
forms, cupboards, black-boards, window and door frames, 
&c.—with rin-zo solution of carbolic acid or formalin 
made up as above, or with r in roo of cylin. Ifa 
sprayer of any kind is not obtainable, the solutions" may 
be swabbed on with a mop. All collections of,dust should A 
be thoroughly wetted down and removed for burning. . | 
| 


| 
[) i - x 
particles may be suspended in the air after certain in- 


2. Scrub all floors, and the wainscot, cupboards, &c., to 
a height of 6 feet, with hot water and plenty of soap, the < 
water containing 34 pint of kerosene to the bucketful, 
o 3: Scrub all kindergarten toys with carbolic ‘solution; 
9 soak pens, pencils, slates, dusters, blinds, curtains, &c, in 
o the same for six hours. e a 
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4. Clegn out all ventilating channels with a mop soaked 
in the carbolic solution. s ə 3 
5. Burn all papers and books which can be destroyed. 


Loose papers written in ink or pencil, or printed, may be 
disinfected by soaking for a quarter of an hour in a 
solution of corrosive sublimate in methylated spirit, of 
strength x in 500 or stronger. Copying ink or copying 
pencil will “run” under this treatment, but ordinary ink 
or pencil will mot. 

6. Leave all doors and windows open, to freely expose 
the room to the fresk,air, for at least twelve hours before 
reoccupation. „It should be remembered that infectious 
disease may recur in a room owing to the undetected 
presence of a méid case. 

Water-Supply.—The presence of dangerous disease* 
germs in water is not necessarily, or even usually, ac- 
companied by any outward signs of smell or turbidity. 
There is no sign of danger in the taste or colour of the 
water. The most dangerous of waters may indeed be 
clear, sparkling, and palatable. So elusive are disease- 
producing agencies that one thousand gallons of ordinary 
sewage may be added to every million gallons of a water- 
supply without the most careful chemist being able to 
certify that the water is definitely sewage-polluted. 

Water may be contaminated in many different ways 
both before and after it reaches the consumer's premises. 


"Ifa tank is used for collecting the roof water, the dust 


and filth deposited during fine weather on the roof and 
in the gutters is liable to be washed into the tank with 


the first shower. This dust and filth may be of a danger- : 
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ous aswell as of a disgusting character. Several devices 
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> Disinfece other books by formalin as above? described. o 
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have been patented to get rid of the danger arising from 
«this mode of securing a wat®rsupply. For sdhool pur- 
poses in the country Vin adjustable spout is very efficient, 
o 
by means of an elbow on the downspout, capable of being 
turned away from the tank opening, and only turned over 
it after the roof has been washed clean by a smart shower. 
A piece of canvas hose may be employed, but if used it 
should be carefully attended to in order to keep it clean. 
Boiling at intervals, after soaking out dirt à 3p clean water, 
is the best metlbd of cleansing the canvas hose, The 
metal elbow is preferable. Tank should always be 
covered, and should be regularly cleanedeout, as should 
also the roof gutters. Special attention should be de- 
voted to these where the rain-water cSllectad from the 
roof is the source of the water- -supply. : 
Wells in inhabited localities are always liable to con- 
tamination, particularly by surface soakage, if they are 
not lined with water-tight material for 20 feet or so 
down. The drippings from the pump or bucket should 
never be allowed to flow back into a well or undergrotnd 
tank. Great care must be taken to keep the water in the 
wells or tanks perfectly pure. The water must never be 
drawn from either well or tank by dipping a vessel into 
it. Such a method is sure to foul the supply. Water- 
supplies brought in pipes are liable to be contaminated, 
not only at the gathering ground, or catchrgent area, but 
in the pipes themselves. Seldom or never, except in par- 
ticularly well managed cities or towns, can they be taken 


«for granted as being safe. If leaks or cracks if the pipes É 


‘3 exist, foul matter may be sucked in from the ground 


o when fhe pipe is THO DE AC or whefi a main ds tued off 
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below. “it may alsd be sucked in through taps or fire- 
plugs if these be improperfy placed. 

For these aad other reasons drinking- water should 
"always be ether boiled, or filtered through a Real 
Filter. Real filters are rarer even than real disin- 
fectants. The bogus varieties—which include all “ drip- 
, Stones "^; “charcoal filters”, and their kind—are direct 
° irfvitations to disease. Instead of excluding dangerous 
contaminatory matters, these bogus filters retain most of 
is and spread@it out over a week's or a month's supply, 

_ whilst enabling its bacterial contents to grow and increase 
in virulency. It is preferable to have no filter at all 
rather than to depend on one of these dangerous frauds. 

The surest method of rendering drinking-water safe is 
to boil it for a few minutes and to store it in a clean 
vessel which has been well scalded out and is protected 
from dust and flies. Distilled water similarly treated is 
of course equally safe. The flat taste may be remedied 
by shaking the boiled or distilled water vigorously with 
air in a large bottle or can. The palatability of distilled 
water may be greatly improved by adding for each gallon 
about 2 grains of bicarbonate of soda dissolved in a 


= *tea-spoonful of water containing two drops of pure hydro- 


chloric acid. A day's supply can be boiled overnight 

` and set aside in a well-scalded covered jug or can in a 
cool place. — ' e 

A Pasteur-Chamberland filter forms the next best safe- 

guard for ordinary use. The filtering material is a 

^ special kind of porcelain. These filters are worked most 


satisfactorily by pressure either from ‘a pump or a Piped ? 


supply. g Another good and safe pressure filter is the 
; Jeffery/made jn Melbourne (Australia). ` Pasteur-Cham- 
o j^ 2775) e 5 
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berland and Jeffery filters can be obtained in “batteries” — 

«up to any required capacity? ate cheap, and åre strong 
and durablg. As is the case with all filters, they require 
to be regularly cleaned and examined for crdcks And 
faults in the “candle”? (as the filtering medium is k 
termed) or at its junction with the metal fittings. Non- | 
pressure forms are on the market, but although effective 
they are slow in action. The Berkefeld filter has been 
widely advertised, but experience shows that these filters 
are fragile and require to be very carefully cleaned at 
least every secoffd day. The cleaning" rapidly destroys 
the filtering material. 20 

After water is filtered it should be skept in clean 
vessels, protected by a cover from dust and flies, and 
drawn off as required by a tap or cl&in “eil pump" . 

Drinking-cups, if used in common, may spread 
diphtheria and other infectious diseases. If possible 
each child should be made to bring its own drinking- : 
vessel to school. If a common yessel must be used, r^ 
it should be well scalded out every day, but it is safer 
to avoid it altogether for school use. 9 
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CHAPTER VI 
E 
SANITARY ACCOMMODATION, DRAINAGE, AND 


REFUSE DISPOSAL 
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Wherever human beings are gathered together in - | 
sany number, the+safe and proper disposal of the f { 
decomposable refuse produced by them becomes an 
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The frightful pestilences that ravaged medieval Europe 
were almost wholly due*té the failure of our ancestors e 
to regognize this; and even at the*present day, trouble- 

> some and fatal diseases are allowed to flourish in many 
parts of the world by reason of the ignorance of the 
people with regard to this subject, and of their indiffer- 
ence and laziness. It is not only the body refuse that 

? has to be considered. "The household refuse and other 
decomposable waste which civilized man produces in 
large quantities, through his methods of living, is also 
capable of causing great discomfort an& annoyance, and 
even of becoming d^üanger. The body refuse is, how- 
ever, the mosè important, and both for sanitary and 
zsthetic reasons it is worth while taking a good deal 
of trouble ¢o dispose of it in a cleanly, and satisfactory 
manner. Particularly is this the case in schools, where 
a large number of those who are most susceptible to 
filth diseases are not only compulsorily gathered to- 
gether, but are there for the specific purpose of being 
instructed in the principles and practice of citizenship 
and of self-development. If sanitary matters are ne- 
glected at school, and the children have put before them 


wan example of carelessness and neglect of this most 


important business, the immediate result is to send 
out future citizens with a school-taught standard of dirt 
and carelessness by which to regulate their after-life. 
Too often -has one heard teachers in country schools 
plaintively enquire: “What can I do? There are no 
, drains.” The answer to this is that the majority of 
such schóols are better without underground drains, o 
and „that, in the absence of a well-designed and well- 
constri: cted .sewerage “system, covered drains are often 


o 
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dangerous. “Out of sight, out of mind” is a.proverb 
frequently illustrated in confection with drairfige, and 
on investigation it isVonly too often found possible to 
add an unauthorized but very evident corollary, “but 
in the drinking-water and under the floor". Wherever 
sewage is diluted with water, and conveyed in pipes 
underground, the *striking distance" of any infection 
contained in it is very greatly increased if it escapes 


‘from the pipes. Hence all such systems require to be 


scientifically constructed in all parts, andelooked after. 
with very great Gare if they are to remain safe, It is 
not intended to here discuss in dét&il the requirements 
necessary for a safe and satisfactory swater-carriage 
system for schools, and teachers desiring to go into 
the subject should procure one of the spezial works 
dealing with it. 

Effective and wholesome sanitary accommodation is 
perfectly possible in the absence of deep drainage and 
water-closets, provided that common sense and ordinary 
care and precaution are exercised in its construction 
and management. Such accommodation should be atle- 
quate in amount—one closet seat for every twenty-five 


boys, and one for every fifteen girls is the usual standard. _ 


It should be erected well away—at least 30 feet— from 
the school building, and should be propexly screened. 
It should not, however, be,placed at an'excessive dis- 
tance from the building; as, for obvious reasons, this 
may lead, in wet weather, to damage to the health of, 
the children. Closets for different sexes should be well 
«apart, and their entfances widely separated by a fence. 
The height of the seat should never be greater than 
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should Be reduced to 12 inches by a broad step. This 
is impostant, as children are very apt to “rupture” 
s thenfselves wHen using a closet seat which ås too high. 
IP should be remembered that such places may be the 
source of moral as well as physical contamination. 
They should be frequently inspected, and the necessity 
for decency and cleanliness in their use should be 
Systematically inculcated, without false shame or conceal- 
ment. 
"The most satisfactory kind of school closet for non- 
sewered localities is that generally known as the Dry- 
earth Pan-Closet, where a metal receptacle is used 
to receive thé excreta, and earth is regularly added to 
deodorize and humefy the contents. The construction 
of this form of closet is important, but, as this does not 
affect the ordinary teacher so much as the management 
does, it may be sufficient here if it be briefly summed 
up as follows :— 

1. The space beneath the seat should be floored with 
some impervious and easily-cleaned material such as 
faced and tarred concrete, or lead, turned up at the front 
and sides to prevent leakages from getting forward under 

i-e floor. 

2. The pan should fit the space so that its outside and 
the floor of the space will not be soiled when the closet 
is in use. The top of the pan should not be more than 
124 inch below the under surface of the seat, and 
should be large enough to project well in front of and 
behind the seat aperture. Wooden guides should be 
screwed to the under surface of the seat to ensure that it 
ili bé?r&placed in proper position. 3 ^ 

3° The Space under the seat should be ventilaxed, and 
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there should be a door at thq hack or' side for femoving 


the pan. Q 


[] 1 
4. A bof and scoop should be provided for tle Earth. & 


With good management a closet so constructed may 
be made almost as safe and wholesome as the best of 
water-closets. Bad smells and danger to those using 
such closets are due to: fouling of the outside by leak- 
age, overflow, bad placing of the pan, or neglect to use 
earth or other deodorant. 

Good management implies: . 

1. Daily inspection to ensure that, the supply of earth 
or other deodorant is properly maintained ¿and used, and 
that fouling of the outside is not taking place. 

2. Arrangements for frequent removal and proper dis- 
posal of the conténts. r 

The best earth to use is garden mould, but any loamy 
surface-earth will give good results. Surface -earth is 
required because that taken from a greater depth does 
not contain the micro-organisms necessary for the work 
of deodorization and humefaction. For the sake of these 
micro-organisms the earth must never be baked or heated 
to dry it. A supply should be kept stored in a shed or 
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covered box to protect it from the rain, and the €losc. 


earth-box filled from this as required. A metal scoop 
should be provided for its application. If the children 
cannot be depended upon fot its proper use a daily cover- 
ing of the pan contents should be effected at the close of 
the day by a teacher or other responsible person. Where 


suitable earth is not, obtainable, sifted ashes or saw-dust 
may be made to serve. 


"The difficulty so often met witk in earth-cloNets" for 
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girls may be got over by providing a Hig Eon Wow 
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with seat& * Even if a mistake is occasionally made in its 
use, it cag be readily set Tig t. 3 

Regulgr rengoval is sometimes difficult to secure, but 
evéry effort Should be made to have the pan contents 
removed and properly disposed of at least once or twice 
a week. The inside of the pan should be washed before 
replacing, and if possible tarred. The tarring increases 
its working life, and removes odour. The bottom of the 
pan, and the sides for some 6 inches up, should also be 
taed, once Kery three months—standing the pan in hot 
tar is the best method of doing this. v 

The contents should never be disposed of in any place 
where they can contaminate a water-supply, or otherwise 
give rise to danger. If buried they should be placed in 
a trench about 8 inches deep and covered with from 4 to t 
6 inches of clean earth. Contractors should not be 
allowed to bury the material just behind the closet, or in 
the playground, as is sometimes done in country places. 
Deep burial is not required. The nitrifying organisms 
of the earth live near the surface, and deep burial has 
been well described by Dr. G. V. Poore as “putting the 
dog's bone under the kennel instead of in it”. 
t= In hot climates a daily removal of the contents of the 
closet may be required. Under such conditions it may 
also be advisable to dispose of the material otherwise than 
by burial. If Saw-dust is used in the pan, the contents 
may be mixed with kerosene or tar and burned. Where 
* the removal is irregular, or uncertain, much nuisance 
* and danger may often be avoided by using pans with 

removable lids which can be clamped down so as to" 
. hétnieti@afly seal the, receptacle. These pans can be 


removed wht full, and kept covered, a spare pari being 
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e 
put in the place of the removed one.*-Several patterns of « 


* covered pans have been patehtéd, but where one of these 
cannot bes obtained)! any good tinsmith ,can epnive a 


suitable pan. 2 P. LIPS 


Cess-poolsand Privy Vaults.—Generallyspeaking 
these receptacles for excretal matter are as dangerous as 
they are unzesthetic, and should be got rid of from schools 
wherever possible. Unless made water-tight they contami- 
nate the ground water, and are therefore a serious source 
of danger to the neighbourhood as well as & bad examnle 
to the children. “Where it is impossible to secure a pan 
service, however, and no water-carriage facilities exist, a 
cess-pool or privy vault may be the only feasible alter- 
native. In all cases such a receptacle should be solidly 
constructed in brick or stone and thickly cémented on 
all interior surfaces, the corners being filled in to facilitate 
cleaning. 

The cement lining should be given several coats of tar 
when dry, to render it water-tight. Endeavour should be 
made to keep out liquids as much as possible, by the use 
of a saw-dust urinal as hereafter described. A liberal supply 
of dry earth should be sprinkled over the surface of the 
contents at the close of each day, and it should ,.be 
emptied at intervals of not more than three months, 
Where a cess-pool or privy vault is replaced by some 
more hygienic arrangement, it should 'be thoroughly 
cleaned out, the interior being liberally «covered with 
chloride of lime, and then it should be filled up with 
clean earth. A new site should be chosen for the 

“accommodation wHich is to réplace it, — ^ 
o It-should always be clearly remembered that qll forms 
of closet other than water-closets are wholly RS uer 
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for satisfactory and safe results upon the dryness and 
regular humefactign of fher contents. Deodorants and» 
the so- alled g disinfectants" shodld not bg employed 
ins connectien with them, as these substances merely 


Serve to conceal dangerous conditions. With good * 


management deodorants should not be required. 

Urinals.—In the absence of a constant water-supply, 
2nd a system of sewerage, urinals are apt to become 
a dangerous nuisance, especially in hot weather. 
Tyyhoid fevor js exceedingly likely to be spread by 
defective urinal arrangements, as the sffecific bacteria are 
often present for måfy months in the urine of convales- 
cents from this disease. If a channel is used it should 
be made of impervious and non-corrodible material, such 
as well-baRed earthenware, and should have a special 
flush tank for cleaning it. Where these are not obtain- 
able a saw-dust or dry-earth urinal will give excellent 
results if properly constructed and managed. 

In its simplest form this consists of a wooden trough, 
triangular in section, about 18 inches deep and 20 inches 
yide atthe top. The length depends on the number of 
boys using it—about r foot run should be allowed for 


f “every, twelve boys, with a minimum of 4 feet. When set 


up it should be sloped to one end, a pipe leading from 
its bottom tə a pit or short trench full of stones, to give 
drainage. The trough shoyld then be filled with clean 
fresh saw-dust; but if saw-dust cannot be obtained, dry 
loamy surface earth may be used. It is essential to pro- 
vide a roof to keep out the rain, as the urinal depends 
mainly upon evaporation for its results, and will note 


work ifpajlowed to grow sodden. A movable cover of ? 
galvanized ovire netting over the top of the treugh is * 
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useful for preventing mischievous Sieddling “with the 

*saw-dust or earth. The trough may*be made of any 
rough wocd, and need not be closely gjointed éxcept 
at the bottom, where the sides meet. An ifìproved form 
of trough consists of wooden frames panelled with per- 
forated zinc to give it greater evaporating powers. For 
large schools this form of urinal may be made double the 
width mentioned above, with a well-painted matchboafd 
partition run up in the centre to enable it to be used 
from both sides. _ A similar urinal, fitted With seats ssä 
be found useful in girls’ closets on the earth system. 

The effluent from such a urinal is surprisingly small in 
amount and will not decompose when exposed to the air. 
Once a week the surface should be raked over to a depth 
of a few inches One filling will last under ordinary 
conditions for over a year, and if removed at the com- 
mencement of the summer holidays, and spread out for a 
week or two in an open shed in order to thoroughly dry 
and air it, one filling may be made to serve for several 
years. A 

Pipes and drains from school lavatories may give 
rise to unpleasantness, and even become dangerous, owing 
to the mixture of soap and organic matter which adhesa- 
to the interior and there decomposes. These pipes 
should be frequently flushed down, espetially in hot 
weather, with a bucketful ofhot water in which has been 
dissolved a handful of washing-soda. Where the old- 
fashioned tipping basins are used, their metal receivers 


should be scrubbed with the same solution and some - 


o good antiseptic, and the basins cleaned with a disinfec- 
tant.” Even a short length of pjping may prsduec?a 
serious nuisance if not regularly NE In quu 
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o 
houses th& i rr pipe, is apt to be responsible for 
a most abominablé odour, owing to the lining of soap ° 
ande grea§e whéch it quickly acquires if no? properly 
flushed. The mixture of soap-suds and urine which 
constitutes the ordinary domestic *slops" is particularly 
offensive when allowed to deposit in this way on the 
. interior of an untrapped pipe, such as a sink-waste. 
Yn country schools where a sufficient area of fairly 
porous ground is available, a filtration gutter may 
bé"used to díSpose of waste water. Where the teacher 
resides at the school, this device may also prove useful 
for getting rid of the bath water, household slops, and 
kitchen liquids." It is constructed as follows:—A trench 
18 inches deep and from 15 to 18 inches wide is dug 
in a suitable position at a sufficient distance from the 
buildings to be served. A length of r2 feet will usually 
Serve for an ordinary house, or for the lavatory waste 
of the largest country school. The trench is filled in 
to about 2 inches from the top with some such material 
as broken stones, slag, broken bricks, 
better can be obtained, with broken bottles or tins which 
BRE eus qur ee Put am e 
lation between the iet Th aie ode 
. : à € filling must not of 
D y eee piece of corrugated galvanized 
a ae ite numerous holes, punched in the 
> of the corrugations, where it 1s to cover the 
“mang te ancy a ea rem, a 
. Whole trench, and to r Ma e Que 
" est on the ground for an i e 
fu f ; n'inch ~ e 
à 1 ach Side. Its purpose is to keep leaves "and~ 
3 A er solid substances out of the trench and to Spread 
pue : t 
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o 
the liquids. A 6-inch weather-bo\rd should "then be: € 
supported on edge with pézs* along \gach side, and the 
earth heaped up adainst it on the ottsjde. nau 

The liquids to be disposed of are broaght to the fil 
tration gutter by an opez channel made of earthenware half- 
pipes set in cement, or even of well-tarred wood if these 
or other suitable materials cannot be obtained. The 
channel should have a proper fall of at least 34 itch 
to the foot in all parts of its course. Ifthe kitchen-waste 
is to be here disposed of, a strainer mad&əf half a-karo- 
sene tin or other metal receptacle, with holes punched in 
the bottom, and containing some S&aw, should be placed 
under the outlet of the sink-pipe in order to keep back 
pieces of fat, vegetable-parings, and other solid matters. 
The straw should be renewed every few days, and in hot 
weather daily, the old straw being burned or buried. 
If the sink-pipe is flushed with hot water or disinfectants, 
as above described, care should be taken to divert the > 
flushings from the filtration gutter. 

When properly constructed and managed such a 
filtration gutter will give excellent results in temperate 
and sub-tropical climates. Shrubs may with advantage 


be planted along the sides at a distance ofjza.fev-^ ^ 


feet, in order to conceal it and to assist in securing 
an open subsoil. The points to be remembered in 
construction are:—1. The, ground must be fairly open; 
absorbent gravel or loose loam are thee best soils for 
the purpose. 2. Solid substances must be carefully : 
excluded. 3. The channel must be open and requires. 


© to be kept well* scrubbed down with water—disin- 


.fectants must zo? be used. 4. It must not e pleced 


so aş to drain to a tank or well, or untler a building, 
of e 
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* and should, be at-Jeast 30 feet away from the house 
or school-room. go 


E 


Hoas * refus in the solid forn is of twa principal 
Kinds—that which will rot, and that which will not. The 
first kind (decomposable refuse) is the more troublesome 
to dispose of, but may be utilized in: several ways. In 
country schools fowls and pigs (if permitted to be kept) 

“afford a profitable means of disposal for kitchen scraps 
and the school lunch-remnants. Pigs may be kept in 
perfectly cleaply fashion if the sties are well constructed 
and managed. Trea-leaves may be kept#for use in sweep- 
ing the floors. All d&¢omposable refuse which cannot be 
usefully disposesl of should be burned or buried daily. 
An excellent way is to make a couple of circles of wire 
netting about 3 feet in diameter and the same in 
height, supported on stakes, and to throw into one all 
decomposable refuse, covering it at once with a sprinkling 
of clean earth. When full it should be allowed to sink 
and “ripen”, and ina couple of months will be found to 
consist principally of garden mould. It should then be 
sievéd and any remaining fragments burned or buried. 
The mould so obtained is excellent for potting plants. 


“One. circle should be filling whilst the other is ripening. 


If none of these methods is possible, decomposable 


- refuse should be regularly burned. That from the kitchen 


may be convenlently disposed of by a removable sheet- 
iron box, placed in the stove-pipe or hung in the chimney. 
The contents are rapidly carbonized and rendered 
.inoffensive by the heated air. The box should be 


. perforated"at the sides and open at the top. 
Non-dgcomposable refuse should be burned wBerever | 


possible. Dzy bones burn well, but are very durable if 
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buried. Tins, if hammered down, make excellent ouis e 
, tions for a garden path, as doas io glass. $ Tins are 
useful in qmany other ways, howevel and $ith holes 
punched Yn their bottoms form good Dots fs School 
plants. 
Many of the suggestions given above were fist made by 
the late Dr. G. V. Poore, and two excellent little works 
on domestic sanitation are amongst his many writings. e 
Although the author cannot agree with many of Dr. 
Poore's views on the water-carriage remqyal of sewage, 
he can vouch forgthe great practical utility of the saw-dust 
urinal and filtration gutter. °° 


CHAPTER VII 


DISEASES OF SCHOOL LIFE 


Certain diseases are of considerable importance in 
relation to school life, and amongst these the communi- 
cable diseases occupy a foremost place. ‘This class 
includes those formerly termed “infectious” and “con- s- 
tagious”, and comprises all diseases which cán we 
communicated to others. Schools play an important | 
part in spreading many of these diseases, particularly 
diphtheria, and it is theréfore advisable. that teachers 
should possess some accurate knowledge of what causes 
them, of the signs by which they may be detected, and of ` * 
. how they spread. „Such knowledge does notsimply the ^ 
acquiyement of a large amount of technical medical 
“skill, yerbal or vther, but rather the acqujsition of “such 
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to take proper prfautiomseto prevent the school from 
becoming'a cent for spreading the disease., 

* If is probable that all communicable diseases depend 
upon the introduction into the body, or into particular 
parts of the body, and the growth there, of certain 
minute forms of life, principally bacteria, but in some 


an amougt, of hs as shall enable the teacher 


"cases yeasts and moulds. Of many diseases, including 


tuberculosis, diphtheria, and typhoid fever, the actual 
germ, is knoym, but in others, such as small-pox and 
scarlet fever, the" germ or living causegeas not yet been 
ascertained with cerfühty. It is,important to recognize 
this germ origi of communicable diseases, because it at 
once indicates two important things: first, that dirt, 
darkness, and “‘stuffiness” encourage | communicable 
disease because they encourage the growth of the tiny 
organisms which give rise to it; and, second, that only 
those agencies which will kill out these organisms will kill 
out the diseases to which they give rise. As has already 
been pointed out under disinfection, most of these little 
orgdnisms are difficult to reach, and extremely tenacious 
of life when they are reached. 


= ^w... Improper construction and insufficient cleansing may 


LE 
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therefore render a school a more or less constant centre 


+» , for the spread of disease through a whole district. Even 


if the conditions as to structure and cleansing are all they 
should be, the risk does not disappear, although it will 
have been considerably diminished. One infectious 


. child in a clean well-constructed school may infect many 


others by tontact or propinquity, whether by its person 
Ory itsyclothes. The teacher, therefore, require, be | 
constantly og ethe look-out for signs of communicable 
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disease, and to this end a daily “h and dhgnd drill ? 
* proves of great service. Sudh daily dgill secures, in ad- 
dition, thewesthetic aftd sanitary advanta eg of claan hands 
and faces and tidy clothing. Wherever possible a medécaf’ 
certificate should be obtained before a child is readmitted 
after suffering from any communicable disease, and the 
clothing of other children from the same house should 
be certified to as having undergone proper disinfectior. 
'The evil springing from communicable diseases is not 
confined to the immediate risks to life, or t&«the upsetting 
of school work pr&duced by an extensive outbreak. The 
after results of these diseases are often very serious, either 
by reason of the actual damage to the sy$tem caused by 
them, or from the condition of lowered powers of re- 
sistance to the assaults of disease-producing germs which 
enables some other serious disease to get a hold on the 
system. Scarlet fever often gives rise to persistent ear 
disease of a most dangerous character, and it may also 
cause serious kidney disease. Measles may work serious 
damage to the eyes or to the ears; and an attack of 
measles seems to have a special faculty for enabling 
tuberculosis to get a foothold afterwards, either as con- 
sumption of the lungs or as hip disease, or as sping) 
disease, which may deform and cripple the child for life. 
Whooping-cough throws a tremendous strain on the 
heart, and may permanently damage it. Diphtheria may 
leave permanent heart mischief behind its or a serious 
form of paralysis. There is no necessity for any child 
to have these diseases, and the pernicious theory that 
' they were bound to ‘have them, and that “ they had better 
i gotui over ”, is being knocked opt of existewct, to the 
great Benefit of all concerned. te 
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When | disease gérns gain’ admission to the body they 
do not sep up disase at once. In many—perhaps in 
mos|-^cases they do not grow at ali on their first intro- 
duction, but dre killed off by the resisting tissues. If not 
so killed they take a certain time, more or less constant 
for each disease, to produce their effect. The process is 


very similar to that which occurs when bread is made 
> 


with yeast, and this is not at all surprising, because yeasts 
are closely related to bacteria. The act of infection 
cozresponds w putting in the yeast, the incubation 
period to the time elapsing before it ‘works, the onset 
of the symptoms to the “ working”, and the natural cess- 


_ation or decline of the disease at a particular time to the 


death of the yeast either from the products of its own 
action, or fróm heat. Incubation periods are distinctly 
important in relation to school disease, and they may 
be briefly summarized as follows for the more important 
communicable diseases. 

The table on p. 82 tells us that if a case of scarlet fever 
turns up in a school, the infection has. probably been 
received from three to five days before, possibly at any 
period between one and eight days before, and that it 
vilaat least six weeks before that particular child can 


be safely readmitted. Other children in the same house 


“require to be ékcluded for ten days after last exposure to 


infection. If effective isolatiom at the home is impossible 
(as it usually i$ in working-class homes) they should be 


- excluded for at least as long as the sick child, unless it is 


definitely known that they have had scarlet fever. If fresh 
Cases are going to occur, they will probably show up within 


the mext fre days. If no cases occur for eight full days: > 


after the last attendance of the sick child, or of others from. 
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INCUBATION AND QUARANĘNE PHRJODS 
ee 
6| Q tii iy 
; i uarantine | Period after which sufferers 
Disease | cubation. ped after | aay sS Pos E 
Scarlet I to 8 days, 10 days When all traces of peeling, 
Fever usually 3 to skin-cracks, discharge from 
5 ears, nose, or eyes, have 
disappeared, but never less 
than 6 weeks. o 
Diphtheria | 2 to 10 days, i2days | Never less than 6 weeks; not 
usually 2 to then if ayy discharge from 
4 throats ear; eyes, oi?nose, 
"A or if child is not fully re- 
«cGwered or is pallid, “Best 
~ indication is by a negative 
result im three consecutive 
bacteriological examina- 
tions of ''swabs" from 
throat. s 
c o 
Measles 7 to 14 days, 16 days | After all throat, ear, nose, 
usualy 12 and eyedischarge hasceased 
to 14 and skin is quite clear. Not 
less than 4 weeks. 
Typhoid |7 to 21 days, —— At least 4 weeks, but varies 
Fever usually 10 greatly. 
to 14 
Whooping-|7 to 14 days} 2rdays |2 weeks after termination of 
cough “whooping”. Not less 
than s weeks from begin- 
ning of ''whooping ". 
Mumps 10to22days| 24days |x week after all pain and 
swelling have disappeared. 
Never lesg than 3 weeks. 
Ringworm = = After disappearance of all 
''scurfiness" and broken- 
off diseastd hairs. 
Small-pox |6 to 19 days, 21 days. | When every scab and scale 
usually 12 |Varies ac-| has disappeared from skin, 
D cording to| scalp, under®nails, soles, 
degree of| palms, and elsewhere. 
vaccinal or o 
protection. |@ 
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the same, family, i4 may be reasonably concluded that 
scarlet fever fromythat pürfcular source is not going to * 
spread. JF inally, it is advisable to keep a watchful eye on 
the school fer- eight days (and particularly on the third 
day) after the return of the sufferer or of other children 
from the same house. The necessary details for other 
communicable diseases may be easily worked out from 
the table. Exclusion of others from the same house is 
not usually required in the case of typhoid fever. 

The absence in many colonial and rural localities of 
any effective arrangements for municipi disinfection after 
communicable disease'renders the’ ‘question of readmission 
a very difficult^one. Teachers can often obtain useful 
assistance from a chat with a friendly doctor, especially if. 
he happens*to be the Medical Officer of Health for the 
district. In most places certain of the communicable 
diseases are recognized by the law, and teachers will find 
it useful to possess at least an elementary knowledge of 
the local health legislation regarding these diseases. 

It should never be forgotten that any of the communi- 
cable diseases may assume a mild or a dangerous form, 
and that mild cases are capable of giving rise to severe 


ones, 
Diphtheria is one of the most important of school 


- « diseases. It ds caused by a particular kind of bacillus 


which gains access to the throat either by the air (where- 
in it is suspended in tiny drops coughed up by a sufferer, 
or attached to particles of dust), or from pencils, slates, 


. drinking-mugs, or other articles on which it has been 


deposited." The disease is spread “by bacilli coming 


from the-throat, nose, or mouth of somebody else, &kcz. . 


directly or indirectly, and the old loose method whereby 
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the disease was ascribed of neces\ity to the nearest 

“drain”, has now been replhcéd by systemgtic search 

for children with “Sore throats”, and their exclusion 

when found. Drains should of course be 6verhaule@ on 

the appearance of diphtheria in a school; but far more 

success is to be expected from the exclusion of “sore 

throats", however slight; from the prevention of the use | 
in common of slates and pencils, and drinking-mufs, 1 
and from the systematic cleansing and disinfection of 

the school-room, the furniture, and the offices whenever 

this disease is kndwn to be in a locality. If not properly 

dealt with, the bacteriz: may remain virulent for many 

months in dust on books, clothing, or Swalls. 

In an ordinary case diphtheria begins after an incuba- 
tion period of two or three days, with shivering and sore 
throat. The child is tired and languid, and often 
complains of headache. On looking at the throat the 


entrance looks as if some dirty white paint had been ' 


smeared about its upper part. This is the stage at 
which the teacher will usually come across an average 
case. It is necessary to be careful in examining cases 
of sore throat in children, lest they cough or splutter 
in the examiner’s face. This can usually be avzided 
by holding a handkerchief in the hand ready to stop 
any particles of saliva. The handkerchfef should be 
boiled or soaked in a disinfectant immediately after- 
wards, together with any spoon or othér article with 
which the tongue has been depressed, and the hands 
washed in a disinfectant. The slate, pencils, books, . 
` and other school outfit of the sufferer should at once 


^ ~e-secured for disinfection. o9 " 
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a Children with diphtheria should be exclided, together 
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with all. ethers from the same house, until a medical 
certificate; of freedom fron? infection is brought. At 
least six weeks must elapse before the patient@is allowed 
to return. © 

As‘with other diseases of this class, diphtheria may 
assume a yery mild form, which is quite as dangerous 
to others as the most severe forms. These cases are 


^ highly dangerous in a school, and, together with those 


in which the bacillus is found without any appearance of 
disease, are Often termed “carrier cases”, There is 
no eruption in diphtheria. e 

Scarlet Fever is a highly communicable disease, 
and the infectión from it is particularly difficult to kill 
out. Of recent years the type of this disease has be- 
come, mildef, but there is no guarantee that this mildness 
will continue, and an outbreak of malignant scarlet fever . 
is a very serious affair indeed. In most parts of the 
world children of from five to six years of age are most 
liable to it, and the probability of infection lessens year 
by year after this age. It is usually spread by inhalation, 
but milk food-stuffs, toys, and milk may carry it. It is 
infectious from the very beginning of the symptoms and 
befara the appearance of the rash. Mild cases often 
occur and may be so slight that the child attends 
school throughout, without even the peeling of the skin 
being recognized. This is æ frequent cause of a wide- 
spread outbreak. 

Scarlet fever generally begins suddenly, about three 
days after exposure to the infection. The three prin- 
cipal symptoms at first are sore throat, headache, and 
voctiting? oThe child is flushed and weary, the tWilgee 5 
is coated, and the breath bad. The eruption does 
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not generally appear for about twebty-fourhburs after 
these symptoms begin, and the teachey will generally see 
only the Yoregoing “manifestations. The chafacferistic 
peeling of the skin begins in about a week, and fhay 
last for many weeks, or even for months. Cracks in the 
skin behind the ears and about the mouth and nose 
often appear during the peeling. These cracks are very, 
infective. Discharge from the nose of those who have 
had the fever often persists for long, and is also very 
infectious. When scarlet fever is abovt, a*carefulelook- 
out should be kept for peeling on_the hands, wrists, and 
feet, and for children turning to school after a short 
absence with any appearance of nose discharge, skin 
cracks, peeling of the wrists or neck, or pallor of the 
face. Kidney «disease often follows scarlet fever; and 
is shown by the swelling of the face or feet. 

In Measles the eruption does not come out for some 
four days after the symptoms begin and the infection 
has become pronounced. This renders measles a very 
difficult disease to deal with in schools, and especially 
in the infant division, where the likelihood of infection 
and the probability of serious consequences are greatest. 
The child is feverish, suffers from headache, and afte? the 
first day begins to sneeze and to develop the signs of a 
bad cold. These marked catarrhal signs dbout the eyes ' 
and nose are very signifieant when measles is about, 
After some four days of this the rash conies out, but by 
this time the child has generally been withdrawn from 
school. e - 

When dealing with an outbreak of measles it is a good 
pian to keep on excluding sufferers and jhotisé-contéts 
until the attendance fallscto 50 per cent of the average, 
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The schoeljs then zeopened on a contact basis, only ZZe 


children from non-infected h8uses who have themselves not « 


had, measles being excluded. One: attack iso generally 
protective, s6 that children who are known to have 
already had measles need not be excluded at all. The 
progress of the infection in a new outbreak is generally 
so rapid that the above plan will be found to result in 

^a'*minimum loss of attendance. The school should be 
well cleansed and aired before the non-immunes are 
readmitted. ." 

It is particularly amongst the youxgest children that 
measles is to be feared, and th“ occurrence of two or 
three cases in dn infant class justifies the closing of this 
department of the school In certain localities where 
measles ha$ been introduced for the first time it has 
caused a frightful mortality. A recent outbreak in Fiji 
killed over 1800 persons, and a previous one killed 

> many thousands, depopulating whole islands in the 
South Pacific. Measles seldom kills by itself amongst 
European people, but is especially prone to give rise to 
serious after-effects and complications, chief amongst 
which are bronchitis, pneumonia, and tuberculosis. 

German Measles is a communicable disease which 
varies widely in severity. It begins like measles but 

- with much le$s catarrh. An important sign in it is the 
enlargement and hardening of the glands behind and 
under the ear? It is not in itself very serious, but may 
be followed by tuberculous disease of the glands in the 


neck or elsewhere. 
Whooping-cough is another disease of much im- 


' pastance?amongst the younger children, and is insidious , ` 


in its onset. e In most temperate climates it causes more 
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deaths amongst children than do the: last four ‘diseases 
put together. The child i$ feverish, and appears to 
have a “eold”, with discharge from the nose, sneezing, 
watering of the eyes, and slight headache.“ These may 
persist for several weeks before the “whoop” begins, or 
the latter may not show up at all. As a rule, however, 
the characteristic crowing “back-draught” after a fit of 
expiratory coughing appears in a week or two. The 
child is infectious from the time the preliminary “cold” 
begins. e se 

Typhoid fever (which is identical with Enteric 
Fever) is not often’seen amongst school children 
except when the infection is conveyed By contaminated 
milk. Headache, feverishness, bleeding from the nose, 
and steadily ipcreasing lassitude and heaviness, are 
amongst the more usual symptoms. Typhoid fever is 
caused by the entry to the digestive system of the specific 
bacteria of the disease, cast off in the discharges of 
some previous sufferer. Water, milk, and food are 
the principal carriers, and, when the disease is about, 
special care should be taken to safeguard the school 
water-supply by filtration or boiling. Flies frequently 
carry infective material from closets on their feet.and 
deposit it on food or in water or milk. This is no sur- 
mise, but a proved fact. The same thing occurs with 
cholera, dysentery, and infantile diarrhcea. 

Mumps is a very actively communicable disease, and 
may lead to serious complications. The incubation 
period is strikingly long—up to at least twenty- two days. 
The child i is feverish, and often suffers from headache and 
vomiting. In a few hours the jaw on one sidesbecomes 
stiff arid painful. Soon this part "begins tocswell, giving 
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the face & furious lopsided appearance. Tenderness in 
the hollow beneath the*efr is marked. The swelling * 
may extend tothe neck. Mild attacks are frequent, with 
litte swelling or pain. They are quite as infectious as 
severe ones. Contacts need not be excluded. 
Chicken-pox is very seldom at all serious amongst 
healthy children, but is of some importance because 
of its similarity to small-pox. It is sometimes a matter 
of very great difficulty for even an expert medical 
observar to distinguish between the eruptions of these two 
diseases, and when, small-pox is abpát, teachers should. 
draw attention in the proper qyitter to any eruption of 
pimples or blisters in any child. Chicken-pox is ex- 
tremely communicable, and disinfection, if undertaken for 
it, should Be therefore of the most thorough description. 
Small-pox rarely occurs amongst school children, but 
when it does, the consequences to the unvaccinated and 
incompletely vaccinated are of the most serious de- 
scription. On October 27, 1904, à teacher in a school 
at Commonside, Ossett (England), noticed a girl aged 11 
with a suspicious rash on the hands and face. The 
Medical Officer of Health was called in and diagnosed 
sma!bpox. The child was removed to hospital; dis- 
infection, vaccination of contacts, and all other pre- 
cautionary measures were put in hand at once; but, as 
events showed, the infection had already been sown. In 
the infected thild’s class there were 27 children, from 
6 had been vaccinated and re- 
infection, and 13 had been 
All these vaccinated children 


9 to 13 years of age. 
vaccinated before the 
vaccinated in infancy only. 
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eseaped. ^8 were unvaccinated, and every one of them. » 


developed smullpox. In addition to these there Were 42 
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other children in the same large room, 8 ofswhom had 
been vaccinated and revacéinated, and 20 yaccinated 
only in infancy. All the revaccinated escaped ;*of those 
vaccinated only in infancy 5 took the disease and?all 
were over 11 years of age. 14 were unvaccinated and of 
them no less than 12 went down with small-pox, only 2 


escaping. In another room there were 74 children, 3x — 


vaccinated and 43 unvaccinated. None of the vaccinatéd 
suffered, but 13 of the unvaccinated too! ‘the disease. 
In a third room were 26 children from 6 to -5-years 
of age, whose chaiices of mixing with, the scholars of the 
first room was very smz!. 14 were vaccinated and r2 
unvaccinated. All the vaccinated escaped, but 4 of the 
unvaccinated took small-pox. 

This is no isolated instance of the proteĉtive effects 
of vaccination, and other equally striking examples 
could be cited. In Germany and some other European 
countries small-pox has been wiped out of existence 
by vaccination in infancy and revaccination at the age of 
twelve to fourteen. To such an extent is this the case 
that when the doctors in Germany wish to study small-pox 
they have to come to England, where people are still at 
liberty to perpetuate the disease in themselves and-their 
innocent children by pleading a “conscientious objec- 
tion" to vaccination. It will serve to show, however, that 
vaccination does protect against small-pox when properly 
done, and that revaccination is necessary for complete 
protection of children over ten. The subsequent history 
of the cases in the outbreak in question once mgre proved 
" the well-known fact; that even where the protective effect 

«has worn away through the lapse of time, the Seliousnecs 
Toen is for longẹperiods very muth lessened. 
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Teachers will do well to take no notice in their official 
Capacities of the argumerfts tof those who set themselves 
up to resist Vaccination, but to use every endeavour 
to promote Vaccination and revaccination amongst the 
children under their charge, particularly if small-pox 
is known or suspected to be in the locality. Whatever 
, Contrary views they may choose to hold privately the 
” responsibil ity is too great for these to be practically 
applied, excépting to themselves and their own families. 

Sometimes the preliminary fever and other symptoms 
of small-pox are very, slight, even i ipscases which after- 
wards prove severe, and when tb disease is known to be 
about the teacher should every day carefully examine the 
faces and wrists of children. If any pimples are found 
on the facé or wrists (and particularly, hard little shotty 
ones on the forehead) the child should be promptly 
reported for medical examination, and enquiry meanwhile 
made for contacts. At such times all children returning 
to school, after any considerable absence on account 
of illness, should be carefully inspected for small ‘dark 
scabs under the skin of the palms and under the nails. 
The scalp should also be looked at for scabs or crusts. 
All.these are very significant of small-pox and are evi- 
dences of virulent infectivity if the child Aas been 
suffering fro it. 

' Pediculosis (Lousiness),arises from the presence of 
small insects,^which live in the hair or clothes and suck 
blood through the skin. Three kinds exist, the head, 
body, and pubic lice. The head louse is often found 


in the long hair of girls, and may be detected by its eggs ^... 


(iPnits")? *vhich resemble tiny white figs, each firmly. ^ 
attached to hair. jonne “scurf” they cannot be brushed 


/ 


` 


vj 


92 HEALTH IN hie S@HOOL o 
* 


off The body louse produces considerabJe, irritation’ 
and leaves red marks where & Bites. These are brighter 
coloured than flea-bites and have not the central puncture. 
The insect can generally be found on investfration inethé 
breast or neckband of the underclothing. It is white, 
but often has a central dark spot due to the blood in its 
stomach. Pubic lice (“crabs”) are seldom found in 
school children, for obvious reasons. ° 

For head lice the hair should be well cofbed with a 
fine-tooth comb dipped in vinegar to killsthe nits ”. 
The head should when be well washed and dried, and a 
mixture of olive-oil anttkerosene fubbed well in to the 
roots of the hair and left for several hóurs. The hair 
should then be washed again. This procedure should 
be repeated every alternate day for a week, 9The cap or 
hat should be boiled or burned, and the coat collar ironed 
with a hot iron. 

For body lice the child should receive a hot bath with 
carbolic soap, and the underclothing should be boiled. 
The remaining clothing should be ironed or boiled. 

The presence of lousy children in a school cannot be 
accepted with equanimity by any self-respecting teacher. 
Their cleansing is often a matter of great difficulty, 
requiring müch tact in managing parents, but it should 
always be attempted and never neglected? A daily in- 
spection of heads at morning assembly is a useful pro- 
cedure in this connection. . 

Ringworm may interfere seriously with school 
management, and is very “catching” if a case is intro- 
duced. _ It is due tò a tiny fungus which attacks the skin 


_or.hair, or both, generally on the scalp, face, os Beck, kat 


sometifnes in other parts. „It begins as a small red patch, 
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which spreads in vircular shape. On the bare skin it 
causes ring-like patches with slightly raised margins, the 
ring gradually widening out unless treated. Sezeral rings 
may coalescé'and form irregular patches. Amongst the 
hair it causes semi-bald areas, the affected hairs if looked 
at closely being seen to be broken off and stumpy. So 
: long as a ringworm patch remains “ scurfy " it can convey 
infection, and this may last for many months in untreated 
cases. TW parents should be warned of the danger of 
its spread to others of the family unless treated. It 
is very liable to be.spread by towels 2nd brushes, and, if 
an outbreak occurs, tle instaret be locked and 
only allowed to”be used at regular hours, when a teacher 
is in attendance to exclude suspicious cases. Known or 
Suspected sfifferers should be excluded from school. 
Scabies or “ Itch ” is due to a minute insect, rather 
like a cheese-mite, which burrows in the skin, particularly 
between the fingers and in the bend of the wrists and 
elbows, The burrows appear as faint dark lines, and are 
exceedingly itchy. It is very catching, and the clothes 
may retain the insects for a long time unless baked, boiled, 
Steamed, or well fumigated with sulphur in a closed box 
Or cupboard. Sufferers should be excluded. Sulphur 
Ointment and baths will usually cure the disease. — 
“Blight * or contagious ophthalmia isa very serious 
eye disease of à most “catching ? nature, which is com- 
mon in many warm localities and in not a few cold ones. 
Very serious results—even partial or complete blindness 
—are often due to it. It is conveyed particularly by dirty 
hands by ies and dust, and by towels. Any 7 
aente Os erus inflammation of the eyelids, with eo 
and discharge, should be carefully watched, and promp 
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precautions taken against spread through the Igvatory, by 
5 interchange of slates, books &c. The attention of the 
parents should be drawn to the probable anger tosight, 
and a visit to the doctor advised. Sa H 
a Tuberculosis is a communicable disease of appalling 
importance to civilized mankind. It assumes several 
forms. Consumption is the principal one, but in addition 
to the lungs the bacilli of tuberculosis may attack almost® 
any other part of the body, and in chifarén have a 
great partiality for bones and joints. Hipisease. spinal 
disease, and lupus of the face are evidences of this, 
Tubercular inflammatz of the bfafn-membranes (tuber- 
cular meningitis) is anothér fatal form of the same disease, 
The great means by which all tubercular diseases are 
spread is the filthy habit of spitting. A consumptive 
person brings up literally billions of virulent tubercle 
bacilli every day from the diseased lungs. Unless proper 
precautions are taken, by thoroughly disinfecting all o 
coughed-up material and all articles contaminated with it, 
the infective matter will dry and be diffused abroad as 
fine dust. This fine infective dust may gain entrance to 
the bodies of children and adults in various ways, but 
more particularly by the breath. If the bacilli in it obtain 
a foothold the disease begins either in the lungs or in 
other parts to which they may be carried én the lymph . 
stream. Vo child is too young to be instructed in the 
danger to the publit of spitting about, and due emphasis 
should be given to the instruction by the enforcement of 
strict rules against spitting on school premises, whether in 
„e> the playground, in the building, on slates, or el&Sewhere. 
S Open windows and regular damp-cleansipge are the 
e "principal domestic foes of. ,fubercu losis. Cousumptron is 
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not hereditary, but,unless the TUNE which a consumptive 


person livef or sleeps is thqroughly disinfected, and kept 


free fromedust, the infection may remain in it for years. 
Children suff from consumption as well as adults, and 
attention should be paid to any child who is noticed to 
be suffering from chronic slight cough with loss of flesh 
and flushed appearance over the cheek bones. If 
consumption is suspected, the child should be at once 
excluded'W3gm the school and kept out till a medical 
certificate is btained. 

Chorea, or ? St. Vitus’ Dance” as it is popularly 
called, is not a cominanicable disse, but is of somewhat 
frequent occursence amongst s&enuous overwrought chil- 
dren. The symptoms are unmistakable in advanced cases; 
they develep gradually, and are marked by their perversion 
of muscular purpose, as shown by curious twitchings and 
contractions particularly, at first, about the muscles of the 
face and eyes. For its own welfare a child with chorea 


should be immediately removed from school and placed ' 


under treatment. If the child cannot be so removed the 
teacher should deal carefully with him, or particularly 
her, assigning work so that the child may feel that it is 
recognized as à member of the class, but not criticizing 
or pointedly correcting errors due to the disease. No 
home lessons should be required, and the child should 
cted in playtime from teasing and annoyance. 
nily in girls than in boys, and 
It is very liable to be 


be prote 
Chorea occurs more freque 
particularly in anemic girls. 
followed by heart-disease. 
Whitlows are caused by inflammation of the pulp of 
endon sheath, and if untreated may 
ead to crippling of a 
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°finger or of a hand, or even; to loss | 
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of the hand or arm, or death from, septic poisoning, 
Medical advice should be spught by the parents. 

Malaria is of some school importance 4p certain 
colonial localities. It is conveyed by a Certain spéries 
of mosquito, the Anopheles, of which a number of varieties 
possess this power whilst others do not. There is no 
“theory” about this question of mosquito conveyance— 
it is an established scientific fact. The principal pse-^ 
ventive measures are the eradication, as far$ü$ possible, 
by oiling and drainage of all breeding4laces—pools, 
puddles, and other collections of water—in the vicinity of 
the school, the mosqüP9-proofing of fire building or room 
if used after dusk, and ‘fhe instruction ef the children 
in the methods of avoiding being bitten by mosquitoes, 
and of exterminating them from the vicinity of houses. 
Details of the proper procedure necessary to avoid infec- 
tion can generally be obtained locally from a doctor. 

Diseases of the eyes, throat, and ear will be subse- 
quently dealt with. 


CHAPTER VIII 


DEFECTS OF SPECIAL SENSES—TESTS OF 
VISION AND HEARING o 


It is too often forgotten that for all practical purposes 
the whole question of teaching ordinary children in 
ordinary schools depends on the condition of their eyes 
land ears, These axe the two great portals to ‘the child 
\soul, as they are throughout life to the soul of the aormally 
‘constituted human being. „Ordinary educafignal method 
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is almost ewholly designed to work through these two\ 


senses, and if these fail®t@ discharge their functions, 
that s i$ "they fail to convey the sense impréssions to 
the 4 brain, of if they convey them in a blurred or in- 
distinct form, ordinary educational method becomes a 
mere waste of time and money. Besides, attempts to 
use ordinary educational method by means of defective 


"eyés may convert a temporary defect into a permanent 


one, and "rice may—with the very best pedagogic 
intentions—! pple the child for life. Professor Shaw, 
speaking from the zesponsible stand-noint of a Professor 
of Pedagogy in a great University, has put the whole 
case in a nutsfell. ‘School’ life”, says he, “impairs 
more or less the eyesight of the greater number of those 
who pass tltough the grades. Our progressive civiliza- 
tion seems destined to tax the eyes to a still greater 
degree in the future than even at present, if we may judge 


» from the growing demands of the past. The school is 


therefore culpable if it, through disregard, or even through 
neglect, fails to take every precaution against impairing 
the eyesight of pupils” (School Hygiene, p. 170). 

Certain questions of school lighting have already been 
dealt with in Chapter III, and from these may be inferred 
the fallacy and danger of the reasoning that leads too 
frequently to *the usual procedure, wherein money and 
time are wasted in attempting to teach children by 
means of pictures which they cannot plainly see. By 
placing one's self in the mental attitude of an earnest and 
sensitive child hampered by an unsuspected defect of 
sight, it is possible for most teachers of experience to 
awaken if themselves uneasy memories of punishments 
inflicted for “inattention”, “carelessness”, and similar 
a (B77) =; e 7 
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subjective misdemeanours. Let sueh a one picture 
o himself—or herself—sitting owell back in the class, en- 
deavourimg to copy down a sentence from fhe board. 
The letters look blurred and “wobble” somewhét if 
© |stared at; œs change mysteriously into e's, and e's 
appear now and then where there were c’s; n’s, m’s, 
and u's transform themselves in a similar inconvenient 
fashion. The harder they are stared at the more exasper- 
| atingly do these annoying letters disguisePXnemselves, 
‘and the ïs show a tendency to disapplar altogether. 
Upon inspection of the attempt to reproduce, the teacher 
perhaps prophesies Certain unpleäsant results’ that will 
follow a repetition of what that omniscientrand omnipotent | 
authority describes as “carelessness”. Strenuous en- | 
deavour to avoid the promised consequence ‘leads to an | 
unpleasant feeling in the head, and to watering in the 
eyes, which does not diminish the antics the letters seem 
determined to play. ‘ 
Finally arrives the order to stay in and copy out the | 
lesson after school. The victim stays in, gets into the 
front seats, where the letters do not wobble, and earris an 
apparently deserved reputation for “inattention” when 
he hands in the correctly written copy. So the process 
goes on day after day, until he leaves school a well- 
developed and incurable case of myopia, case-hardened 
to fault-finding, which, do what he will, seems to be 
always his lot, an educational “bad bargain” and ham- 
pered for ever, physically and morally, in the race of life, 
That teacher who chooses to remain ignorant of the 
methods in which stch responsibilities should be met, will 
Í continue to punish the blind for not seeing, the deaf for 
tA not hearing, and to be responsible for th&-deformity of 
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many human souls. The majority of children are irre- | 
sponsible Healthy younge animals from whom school - 
troubles siide off like water from a duck's backs From a 
thofal stand'póint it is the sensitive brooding minority who 
have to be specially considered, and these are specially 
frequent amongst the children in whom vision and hearing 
are defective. 

dn Chapter III it has been shown that adequate light- 
ing of the Sóyool-room, important as it is, is by no means 
the sole. essential for the protection of eyesight, but that 
the enforcement" ofa proper working position, from the 
first day on which tlfe child attends school, forms one 
of the most serious responsibifities of any conscientious 
teacher. It has been further pointed out that certain 
serious defects of construction and arrangement may 
oftén be much improved by the exercise of a little judg- 
ment and common sense. It should be clearly under- 
> stood that the tests hereafter to be described are of little 
or no use unless the teacher is prepared to act on the 
information so obtained, and has already taken all 
reasonable attainable precautions to avoid unnecessary 
strain on delicate sense-organs. 

In its general mechanical principles the human eye 
somewhat resembles a photographic camera. There is 
- a lens in front, fitted with an adjustable diaphragm (the 
iris) for cutting off unnecessary light rays; there is a black- 
lined box for the rays to pass through from the lens with- 
out reflection from the sides; and there is a screen (the 
retina) at the back on which the lens focuses the rays 
which make up the picture. So far tlie simile holds, but 
in the eye the lens is fixed in one position, and its shape 


is altered wheñ objects at different distances are fócused 
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for. In the eye, too, the image is focused, particularly 
upon one little spot (the **zeltow spot”) and not upon 
the wholé screen, which is curved instead of eing flat, 
as in the camera. If this little spot is out’ of focus, we 
cannot get clear vision 
A any more than we can 
get a clear sharp pic- 
ture on a photographic. 
plate whic is out of 
focus. in, the camera, 
and, just as spots or 
“dirt on the camera 
lens? will appear 
imaged on the screen 
or plate, So will any 
opacities in the lens 
or other parts directly 
in front of the eye ' 
interfere with the 
Diagrams of normal, short-sighted, image uv Gs Sensi- 
and long-sighted eyes tive spot in the rétina. 
C SUE IRR ANE tem Now it will be 
B, Short-sighted Eye, rays from a distance conii to H 
ijo raya fi adhtance caning to Spaa aiaia ODVious that as the 
the retina YL is the lens in each case. power of the lens to 
accurately alter its shape depends on a very small muscle 
which drags upon or relaxes the elastic capsule in which 
the lens is slung, any material modification of the length 
of the eyeball from the normal will cause the image to 
focus either in front of or behind the sensitive spot on 
the retina, according as the alteration of length is in the 
direction of increase or decrease;when the Kittle muscle 
is. contracted or relaxed,to its fullest capacity. It is 
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further conceivable that, if the eyeball is irregular in 

shape, the rays of light WilP not fall accurately and fully = 
on tHe sensitive spot, but may be reflected acrôss it, with , 
theseffect of lengthening a dot into a blurred line. And 
again, if the little muscle gets out of control from any 
cause, it may simulate some of the conditions produced 
by alteration of the length of the eyeball from the normal. 

i Upon these few simple principles depend all the chief 
errors of retiyction, popularly known as short sight and 
long sight, together with that important but somewhat 
obscure defect tesyhich oculists anply the name astig- 
matism. 

The eyes of young children“ differ from those of adults 
in that they are normally somewhat long-sighted, the eye 
being, relatively shorter from front to back. This means 
in practice that a. child has to strain its eyes proportion- | 
ately much more than a normal-sighted adult in.order to| 
clearly see any near object. As soon as the object is! 
brought nearer than 12 inches from the eye, the strain 
increases very rapidly with every inch of nearness. The 
powerful muscles round the eye pull at the same time on 
the globes, so as to roll them inwards. The child’s eye 
is not nearly so well supported and packed up with fat 
at the back of the socket as is that of an adult, and all 
this pulling dnd dragging is very likely to bulge the back 
wall of the eye backwards. Directly this occurs, the eye 
has become jonger than it should be, the lens cannot 

* focus clearly on the sensitive spot, the image falls short, 
“and the condition called short sight, or myopia, is per- 

manently produced. A difference in length equivalent ș 

+m the tilitkness of a-sheet of thin paper is sufficient.to 

cause Myopfa. The eye condition which predisposes-to 
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this defect disappears only very gradually, and'is present 
in considerable degree up tÓ ten and even tyelve years 
of age. : og ERU 

It is hence of very great importance that children#and 


| especially infants, should not be allowed to work at any 


nearer distance than 12 inches (15 inches is even better) 
between any object and the eye. The enforcement of, 
this habit of proper working distance sho Igy be begun 
on the first day on which the child atten£$ school, and 
should be insisted upon up to the-day-ii& leaves. 
Whether in kindergarten, in read, in writing, in 
sewing, or in any othex,kind of school occupation, it 
is of the greatest importance to insist on this working 
distance being maintained both as an essential to 'the 
easy and effortiess use of the eyes, and as a neeessary 
safeguard against serious injury to these important and 
|delicate organs. The teacher of an infant class is par- 
ticularly concerned in this matter, for it is here and only | 
|here that the ingrained habit of proper working attitude 
jcan be really formed; and it is here that the eyes are 
jmost liable to damage. It is here, too, that objects are 
‘most likely to be brought close to the eyes. 

Some children, of course, come to school with originally 
defective eyes, but most cases of short sight arise during 
school life, and are undoubtedly due principally to bad 
|school conditions. I believe, after considerable enquiry 
into the subject, that it is due mainly to conditions of 
thoughtless and ignorant school management. Children's. 
eyes are not intended by nature for fine work,and every 
effort must therefore be made to guard against unnecessary 
strain, The type and paper of books, color and spaciag 
of lines of ,Copy-books, «colour of Sewing-thread and 
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materials, size of writing on the black-board, degree of} 
blackness of the board, firféness of maps, are all very| ~ 
important im, gelation to eye-strain. Teachers cannot! 
alte? some of these perhaps, in all cases, but they can 
generally so arrange the time and place as to get the 
best available light for lessons wherein these articles 
„are used. One strong objection to the use of slates as 
compared oto, paper pads lies in their poor legibility, 
especially whXn greasy. 
No “type snfaller or more closely set than that which 
printers call leaded” Brevier should ev.. be used for school- 
books. 2e 


No type smaller than Smallpica should ever 
be used? for class or home work by children 
under twelve years of age. 

And no type smaller than Pica should 
be employed in teaching children to 
read. 


(The different kinds of type here referred to are used above.) 


School-books should be printed on opaque paper, with 
'a matt surface—not a glossy surface. So important are 


~ these requirements that, where selection is possible, the 


teacher will do well to reject any book not in accordance 
with them, even though it may fill pedagogic require- 


X ments better than one which is less liable to cause 


danger to, eyesight. Book defects, can be remedied 


afterwards, eye defects usually cannot. : 
""Myopid," or, short sight, is practically incurable, and 
the sufferer from it will be ebliged to use glasses for 
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many years, if not for his whole life, if he, i is to see 
clearly beyond a short distamce; Further, hé is debarred 
from ceftain important occupations and ; Dtofeusions. 
afer? is therefore the greatest and most. ‘ifnportant. eye- 
| defect of school life. 

If, on the other hand, the eyeball is too short for the 
little ciliary muscle to sufficiently relax the elastic cap- 


sule of the lens, even when exerted to its utmost capacity, 


the image will fall behind the sensitive foot, and the 
condition called hypermetropia or long sight,.is set up. 
In children this is due to an exaggeration of the normal 
condition, but the hypermetropia 6f persons advanced in 
years is due to another c&use—the diminjshed elasticity 
of the lens itself. 

Sometimes the eyeball is irregularly sHáped, so as 
to make a small dot appear blurred or drawn out in 
one direction. Severe eye-strain, with headache and 
nervous symptoms, may then be set up, with great 
difficulty in using the eyes. The condition is termed 
astigmatism. It is a complicated defect and requires 
very skilful treatment for its correction, by glásses. 
When a child under ten suffers habitually or frequently 
from headache, astigmatism is very often the cause. 
Astigmatism is fhe disease, par excellence, of the earnest 


student. It has recently been argued, with every show : 


of probability, by highly skilled eye-sufgeons, that the 
ill-health of Darwin, Wagner, Carlyle, and several other 
men of genius, who suffered from all manner of obscure 
and mentally-crippling symptoms for many years, was 
probably due to astigmatism. 

. The last of the principal interngl eye conditions which 
can be here. dealt with is that known aschabit spasm, 
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arising ‘from overstrain of the little muscle of accommo- 

dation, whith pulls on the gapsule in order to slacken it, | 

and 40 atlow the lens to become more convexe The eye 
is Quite notm’l in shape and structure, but overstrain 
3 has rendered the little ciliary muscle so irritable that, 
; when the child desires to look at a distant object, the. 
muscle contracts spasmodically and pulls the lens into 
* near focus. The eye is out of control, and the child 
appears Shiscesighted because it is unconsciously and 
involuntarily Tocusing for near objects when distant ones 
have to be locked at. The teacher cannot. positively 
distinguish between this condition and real short-sight, 
and it requires a medicalspecialist to do so with 
certainty. If allowed to continue, it may lead to real 
and permanent shortsight. These are the very cases 
which may be ruined for life at the Hands of the so- 
called “certified optician”, or the spectacle-merchant 
= generally, whether he be the potentate who runs a 
“sight-testing establishment” or the chemist who * pre- 
scribes glasses". Nobody except a medical man should 

be allowed to prescribe glasses for a child. 

The method of sight-testing which will now be de- 
scribed is no elementary or haphazard affair, and 
accurate and useful results may be obtained from it 
if properly ecarried out. The precise nature of any 
defect must however be determined, where necessary 

» Or feasible, by a medical man, and cannot be correctly 
ascertained without putting drugs into the eye in order 
~to temporarily paralyse the accommodation. No non- 
medical “person is justified in putting drugs of this - rhe, 
character into a child’s eyes. Tests should bé applied| +* 
to every child before it is allowed to begin serious | * 
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reading, writing, or other fine work, afid repeated there- 


-|after at the beginning of eaeh School year. The results 


should bé kept in a note-book (or in large, schobls în the 
form of a small card-index) together with other infooma- 
tion concerning the physical condition of the child. A 
sample card plan will be found in the Appendix. 

The simplest procedure in Eye-Testing is carried 


out as follows. A set of test letters mounted oñ a 


card is -hung at about the level of the ofild’s eyes in 
a good light. A distance of 20 feet is measured- perpen- 
dicularly out from the wall on which fz card hangs, and 
a line drawn, or a couple of brass-headed tacks put in, to 
mark the 20-feet distance" Each child "to be tested is 
made to stand with its toes to the mark, and is directed 
to read the letters row by row, beginning at the top. with 
each eye in turn. The eye which is not in use should be 
obscured with a piece of card, taking care that it does 
not touch the eyelids, lest disease be conveyed by it 
from one child to another. Each row of letters has 
a number marked under it—6o, 4o, 30, 20, and so on. 
These figures represent in metres, or feet (1 metre = 39:37 
inches), the distance at which the corresponding line 
should be easily read by the normal eye in a good 
light. 

If the child reads all the letters down t8 the 20-feet 
line (supposing the card to be marked in feet) correctly, 
with each eye in turn, from a distance df 20 feet, its 
vision is reasonably normal, so far as myopia, hyper- 
metropia, and habit spasm are concerned. The card 
will not detect astigmatism. 

The results are recorded in the form of a fraction, tke 
numerator expressing the distance of the type card from 
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the eye, ethe denominator the distance at which the 
normal eye should be able %o read the lowest line read. 
The resu t *bojild be recorded for each eye separately, in 
abbteviated terms for right and left vision respectively. 
Thus: Johnny Brown toes the line, the card is placed so 
as to obscure his left eye, and he reads off each line to 


*2050r possibly beyond. He is marked R. V. = He 
* 

changes theNard to his right eye, and reads them off 

correctly with the left. He is entered L. V. m and 


passed out. Tommy Jones arrives, perhaps after an 
embarrassing einterview with Ais teacher concerning al- 
leged “habitual inattention” in class, and ill-spelt copies 
as a consequence. He reads the 60 line with his right 
eye, and boggles badly over the next one. He is 
ə marked R. V. am With the left eye he cannot manage 


the 3o line although reading the 60 and the 4o, after 


some trouble. He is marked L. V. zm A note should 


be sent to his parents advising them to take him to a 
medical oculist at the first opportunity, as he apparently 
has a serious defect of sight. It is probably either myopia 
or habit spastn, but for reasons already given the teacher 
cannot distinguish between them with certainty. Pend- 
ing the visit to the oculist, his seat should be changed 

"^ to the best-lit part of the class space, eye-strain avoided 
"s far as possible, and judicious leniency shown to his 
mistakes. 1 > 

. In usihg test types certain errors must be guarded 


against. A child may be so long sighted that it ‘cannot 
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read the proper letters at 20 feet, although jt may be 
found that they can be read*at 25 or 3o feet without 
difficulty* Such children frequently have cyrdhicasly red 
and watery eyes, and suffer from pain in them orzfrom 
headache after reading or writing for any time. Another 
source of error lies in placing the types in any place 
where they are likely to be seen and read at ordinary 
times, and consciously or unconsciously committed" to 
memory. The card should therefore bgfKept out of 
sight when not being used, and, whilst testing, other 
children should not be allowed to ]ezX on. 

In certain cases the eyes may be perfectly normal but 
the capacity of intelligent} appreciating ‘apd interpreting 
the things seen be defective or absent. This capacity is 
quite a different thing from vision, and is térmed, Per- 
ception. As a matter of fact vision does not take 
place in the eye at all, but the effect produced by the 
impact of the image on the retina is conveyed to the 
back of the brain by the optic nerves. There it is dealt 
with by a complicated arrangement of special nervous 
tissue, which breaks it up into understandable form and 
sets it before the thinking centres. To pursue the 
photographic simile, perception corresponds to tbe pro- 
cesses of development and printing, which must follow 
the correct exposure of a photographic piate before a 
picture can be obtained for ordinary use. ` 

These known as Snellen's Types are antongst the best 
of these testing devices, but others are obtainable at 
a small cost, capable of yielding accurate results. The 
device known as Landolt’s “broken ring” optotype is 
particularly useful for children who cannot rdi s 

With a little more apparatus the test may be rendered 
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much fuller, and the dependency of headaches on eye- 
strain ascertained with ?censiderable accuracy. The 
apparatus"required consists of a set of test? types, a 
round white tard with four moderately thick black: 
parallel lines running across it, a “trial frame” for 
glasses, and two curved lenses of the kind known by 
ophthalmologists as +1D, and - 5D respectively. 

The child is placed at the fixed distance from the test 
types, and’ tRg vision for each eye noted separately. If 
any abnormality is found, or if the child is known to 
suffer from heat Saghe or nervous symptoms, the + 1D 
glass is placed in front of each eye separately and the 
child asked whéther it can now see better, the same, or 
worse. 

If he sec better, or the same, he is hypermetropic. 

If he sees worse, try the + +5D. 

If this still renders the vision worse than without it he 


? is either myopic or astigmatic or emmetropic (če. correct- 


sighted). 

To exclude astigmatism, the card with the horizontal 
black lines is then shown to each eye in turn, at the 
same distance, and rotated slowly round. If the lines 
tend to run together in any direction he is astigmatic; if 
he sees them clearly in all directions he is not. 

If he is simply myopic (short-sighted), or is emmetropic 
(correct-sighted, though perhaps with temporary habit 
spasm), the headaches are not due to errors of refraction. 
If he is hypermetropic or astigmatic they most probably 
àre. Strained- looking inflamed watery eyes are frequent 
accompaniments of these conditions. * 

Hearing is almost, equally as important as eyesight, i dne 


relation to sehool work, but luckily this sense carfnot „be 
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so easily damaged or “affected by defective school con- 
ditions. The normal ear works by tran$mitting the 
atmospheric waves of sound to a small sac s% deep in 
the bones of the head. This little sac is ifed with {very 
delicate nerves, and is filled with fluid in which exist 
certain tiny particles of sandy material. The transmission 
is affected by a chain of three small bones pivoted to 
each other, of which the outer one is attached to a thin® 
membrane stretching across the passage from the outside, 
and the inner one fitted into the end of a Tiled space in 
the bone containing the little bag fuid and sand. 
The membrane, or **ear-drum ", ctoses the whole of the 
channel from the externdiear, and it is'therefore neces- 
sary that the air pressure on each side should be even, 
in order to prevent the membrane from being stretched 
or burst inwards or outwards by alterations in thé pres- 
sure of the air. This is effected by a little tube passing 
up from the throat cavity, known as the Eustachian e 
tube. 

Ear defects are frequent in children, and are of two 
chief classes: first, those arising from disease of the drum 
and deep parts, and second, those from wax or other 
obstructions in the outer channel, and from blocking of 
the Eustachian tube. Disease of the deep parts is 
difficult or impossible to cure, although it gan be much . 
alleviated. The second group of causes of deafness is as 
a rule very curable, and generally depends on post-nasal 
growths, or adenoid growths as they are usually termed 


by doctors. ot) 


Post-nasal Growths are extremely “important 
agencie$ in the school life of many countries, particularly 
in cold and temperate climates. They ise: from the 
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overgrowth of a small mass of tisSue at the back of the 
throat, which under normal, conditions forms a sort of 
third sons& ^ When this overgrowth occurs it Blocks up 


obliging the child to breathe through its mouth. Itblocks . 
up the Eustachian tube and prevents the ear-drum from 
- Vibrating properly. As the overgrowth increases, a 
surfese of absorptive tissue is present in the throat, upon 
which decomposable matter from the unfiltered mouth- 
breathed aireand from the food collects, and from which 
it is absorbe&tue By these means, assisted probably by 
some obscure specifi& action on the brain, advanced 
post-nasal growths seriously bamper the reasoning and 
thinking powers of a child, and eventually produce a 
condition of real mental defectiveness. 
In addition to thus interfering with the working powers, 
they predispose the victim to a number of serious conse- 
æ quences from other diseases. Measles or scarlet fever 
in a child with large post-nasal growths almost inevitably 
result in serious permanent injury to one or both ears. 
The mouth-breathing predisposes to colds, to diphtheria, 
to scarlet fever, to consumption, and to tonsillitis. The 
restriction in the entry of air to the lungs, and the natural 
plasticity of the ribs and breastbone, allow the chest to 
be squeezed eut of shape by the air pressure. Pigeon 
breast and flat chest are frequent results of long-standing 
post-nasal growths. The defective air circulation in the 
lungs predisposes to lung troubles and interferes with 
growth and development. In addition to this formidable 
—but by*no means exaggerated or fantastical—list of 


Pogsible evil consequences from untreated post-nasal * 


` growths, the Physical and mental deformity protluced 
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must react very seriously upon the chfid's happiness and 
prospects, both at school and in after-life. 
The tical bad case of post-nasal growths i Me Typical 


“dunce” of less enlightened days—heavy, fatuous» and 


inexpressive of face, dull of hearing and of comprehension, 
thick with dull nasal voice, lack-lustre eyes, snuffling dirty 
nose, and slack open mouth with projecting teeth. Such 


a one goes through school life with the reputation of 


being “dull”, “stupid”, “incapable”, “defective”, or 
* weakminded ", according to the teacher’s*way of phras- 
ing it and the degree of the infirmity 16 leave school 
branded as an incapable and an educational bad bargain. 
Many a poor wretch has"been spoiled for life through 
unknown post-nasal growths, many a poor human soul 
has been shut, up in a dull prison-house of unhealthy 
body and cramped mind when it might have enjoyed 
freedom and happiness. 


All cases of post-nasal growths do not go so far as this, > 


however, but when it is noticed that a child wears its 
mouth habitually ajar, that it has difficulty in breathing 
with the mouth closed, a tendency to snuffling’ and 
discharge from the nose, or to occasional spells of deaf- 
ness, and a nasal "flat" voice, their existence may be 
suspected. A history of snoring when asleep is very 
suspicious. The condition is quite easily cured by a 
small operation in skilful hands, the diseased tissues being 
scraped away. The results are almost incredible in 
advanced cases, and parents should be advised to submit 
such children to a medical man for examination and 
operation if necessary, before worse consequences 
ensue. E 9 o 
-Hearing can be easily,tested as follows. ^A tape or 
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piece of string marked in feet and inches is stretched along 
a wall, between a couple of tacks 2 feet from the, ground, 
ora scale about 6 feet long is marked on the floor. The 


child.stands at one end with the back to the teacher, - 


closes its eyes, and holds a piece of folded cloth'over one 


- ear, A handkerchief is not thick enough for this purpose. 


The teacher holds a watch and approaches the child 


fron "behind, beginning at about 6 feet. The child is ` 


instructed to say when it catches and loses the sound, 
the watch belie moved backwards and forwards to verify 
and check the lini of hearing. Five feet is a fair Tard 
at which to hear the average watch. It is necessary to! 
take into acceunt noises fró outside, and the fact 
that watches differ a good deal in sound. A stop-watch 
is best for this purpose. E 

Another method is for the teacher to whisper with 
expired breath various numbers, beginning at a distance 
‘of some 20 feet, and noting the distance at which the 
whispered number is distinguished. This method is 
less liable to disturbance by school noises. Eighteen 
feet is a fair distance. Whichever method is used, 
care must be taken to test each ear separately and to 
record the results. These are averaged, and a standard 
of normal distance obtained for those particular con- 
ditions. In sübsequently using the standard care must 
be taken to repeat the conditions under which it was 
obtained. 

Deaf children should be seated in proper positions for 
hearing, those with one defective ear being placed on the 
side of the teacher which brings the good nearest to 
hima Children with mattery discharges from the ears are 


liable to seriou illness, as the condition is generally duc 
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to inflammation of thé deep parts. Severe earache with 
redness and tenderness abogt£he bony lump behind the 


aZ (mastoid process) are dangerous signs pacessitating 


immediate exclusion and treatment. 2 29 

It should never be forgotten that in justice both to the 
child and to the educational system ‘he hearing and eye- 
sight of every allegedly “ dull”, “stupid”, or “inattentive 
child should be submitted to one or other of the tests. abou- 
described. If a defect is found, an endeavour should be 
made by the teacher to get the parents to, Fave it looked 
to by a medical man; and meanwhile ss Taimed sense 
should be assisted as far as possible by an intelligent 
utilization of the availabls, facilities. Systematic testing 
of all children is very advisable, but systematic testing of 
all abnormal children is essential alike forthe sake of 
effective pedagogy and of humanity. Without this 
safeguard teachers will run a serious risk of damaging the 
valuable property entrusted to their charge, and worse 
than that, of irreparably warping human souls. 


CHAPTER IX 


SOME ACCIDENTS AND INJURIES OF SCHOOL LIFE 


A knowledge of what to do till the doctor comes, 

r “first aid” as it is generally called, will in emergency 

be found very useful by teachers and particularly by those 

in rural districts. In the larger centres’ ambulance 

glasses are often available and the instructions3o obtained 

ds generally both interesting and useful, Where these 
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classes are net accessible a good deal can be learned 
from one or Other of the many good books on ambulance 
work and Grstaid; and the information so acquired may 


be rade moré serviceable by practice on some good- 


natured friend or fellow-learner. It will soon become 
evident to the student of the subject that an important 
object of first aid is to teach folk what they should zo£ 
do. = 

As a rule this is exactly what their natural impulses in 
the face of aaxemergency are apt to urge them todo. A 
street accidefa= ten provides a striking but frequently 
disastrous example of the need for more extended 
popular acquaintance with elementary first aid. A child, 
we may suppose, is knocked senseless in the street 
by a cart. he usual crowd collects at once, everybody 
offers ddvice and pushes in to have a look. Then some 
humanitarian picks up the sufferer and takes him into a 
;shop, where he is supported on a chair by well-meaning 
hands. As many of the crowd follow as can manage to 
jam themselves into the place, and another humanitarian 
arrives with sixpennyworth of bad brandy, with which he 
proceeds to further asphyxiate the unconscious victim, 
already almost on the brink of being suffocated by the 
crowd of well-meaning sympathizers. When the doctor 
arrives and makes a few quite natural remarks as to the 
extraordinary number of fools in the world, people's 


feelings are hurt, and comments are made on the’ 


overbearing nature and lack of politeness of the medi- 
cal profession nowadays. The discovery that the first 
humanitarfan has—with the best intentions possible— 
convertedea simple fracture of the leg into a compound 
one by allówigg the limb to dangle unsupported whilst 
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picking up and carrying the victim, arid that the second 
has half-poisoned the already feeble heart with neat 
brandy, dees not tend to make the doctor Wihdray his 

’Svemarks. And yet, what is more natural at first glance 
than to remove an injured person, and to revive him 
with what is believed to be the best available means? 
The whole objection to the proceedings is the manner 
in which they are carried out, and herein a knowiedge 
of first aid would have proved beneficial. 

Once a person has really learned and cascdutomatically 
recollect that a spirting artery canncé oe stopped by 
covering it up with rags, that a “fainting person is vot 
to be stood up or sat up;:that a personyin a fit is wot 
to be held down, that a broken limb is zo to be allowed 
to dangle unsupported, and that spirits arë of to be 
given to an injured person except on medical authority, 
there is a much improved outlook for any victim of 
an accident who may come under his hands. Any 
teacher may be suddenly brought face to face with a 
child who has a piece of food or other foreign body stuck 
in its throat, or with a furiously bleeding wound of a 
large artery from a fall on broken glass. There is then 
no time to turn up books or to wait helplessly for the 
doctor. Action is necessary, and it must be the right 
kind of action or life may be lost. Ory an outline 
.of the methods of treating the more important emergen- 
cies can here be given, but those who have not already 
received a training in first aid will do well to take the 
earliest opportunity of joining one of the classes of the 
St. John or other ‘Ambulance Society for at any rate the 
first course. 6 E 
o Bleeding, or ** Hzemorrhage " as it /s more led 
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4 ACCIDENTS AND INJURIES 117 
tically called (for both words mean the same thing), is of 
three kinds, ‘according as thegblood comes from an artery, 
from 2 veil? or from the tiny vessels which interweave all 
over the body and which are known as capillaries. It 
may be from an external part, or from some internal 
organ such as a lung. 

A wounded Artery is a surprising and startling thing 


A Spirting Artery 


when seen for the first time. If the wound is open, the 
end of the aftery nearest to the heart spirts out bright 
red blood, perhaps to a consjderable distance, one jet, 
occurring each time the heart contracts, with a less 
vigorous stream in between the beats. Where there is a 
free connection with another artery or with large veins 
farther on, the other end may bleed strongly. There is 
nooneed t be afraid of a wounded artery so long as a 


finger can beopressed firmly dawn on to the cuf end. 
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